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is  study  investigated  navigation  needs  in  Island  End  River,  Chelsea,  Mass., 
and  to  determine  the  advisability  of  providing  navigation  improvements  for 
recreational  boating.  Results  of  analysis  indicate  the  most  feasible  plan 
consists  of  a  channel,  6  feet  deep  and  100  feet  wide,  from  deep  water  in 
Mystic  River  Channel  to  a  point  off  the  proposed  marina  site  for  a  total 
distance  of  2500*feet.  Plan  is  economically  justified,  a  benefit-cost 
ratio  of  5.8. 


SYLLABUS 


This  study  investigated  navigation  needs  in  Island  End  River, 
Chelsea,  Massachusetts,  to  determine  the  advisability  of 
providing  navigation  improvements  for  recreational  boating. 

The  paramount  need  is  the  provision  of  reliable  and  safe  access 
to  the  upstream  portions  of  the  river.  An  adequate  access 
channel  will  allow  the  city  of  Chelsea  to  develop  marina 
facilities  to  help  accommodate  the  continuing  and  growing  demand 
for  recreational  boating  facilities  in  the  Greater  Boston  area. 

Several  alternatives  were  analyzed  in  an  attempt  to  find  the 
optimal  improvement  plan  to  meet  the  expected  needs  of 
recreational  boaters.  The  results  of  this  analysis  indicate 
the  most  feasible  plan  of  improvement  at  this  time  consists  of 
a  channel,  6  feet  deep  and  100  feet  wide,  from  deep  water  in  the 
Mystic  River  Channel  to  a  point  off  the  proposed  marina  site  for 
a  total  distance  of  2,500  feet. 

Based  on  prospective  waterway  use,  the  selected  plan  is 
economically  justified.  Total  cost  would  be  $629,000  to  be 
shared  equally  by  the  city  of  Chelsea  and  the  federal  government 
Annual  charges  of  $68,000  when  compared  to  annual  project 
benefits  of  $397,800  yield  a  benefit-cost  ratio  of  5.8. 

It  is  expected  that  maintenance  of  the  channel  will  be  required 
every  five  years.  Maintenance  of  the  channel  will  be  a  federal 
responsibility,  contiguous  upon  the  availability  of  maintenance 
funds,  the  continuing  justification  of  the  project, 
and  the  environmental  acceptability  of  subsequent  maintenance 
dredging . 

The  Division  Engineer  recommends  that,  subject  to  certain 
conditions  of  non-federal  cooperation,  the  foregoing  plan  of 
improvement  to  Island  End  River,  Chelsea,  Massachusetts,  be 
adopted.  The  presently  estimated  first  cost  to  the  United 
States  is  $314,500.  Non-federal  interests  will  be  required  to 
pay  $314,500  as  well  as  provide  suitable  marine-related 
facilities  to  be  utilized  by  prospective  recreational  boaters. 
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WATER  RESOURCES  IMPROVEMENT  PROJECT 


ISLAND  END  RIVER 
CHELSEA,  MASSACHUSETTS 


DETAILED  PROJECT  REPORT 


INTRODUCTION 


This  report  is  a  detailed  engineering  and  economic  feasibility  study 
of  channel  improvements  for  small  recreational  craft  at  the  Island  End 
River,  Chelsea,  Massachusetts.  The  Island  End  River  is  a  tidal  estuary 
approximately  3500  feet  in  length  and  averaging  500  feet  in  width.  It 
forms  a  portion  of  the  boundary  between  the  cities  of  Everett  and  Chelsea. 

As  indicated  in  Figure  1,  the  Project  Area  is  located  two  miles  north  of 
downtown  Boston.  The  proposed  channel  improvements  would  extend  from  the 
river's  mouth  to  a  proposed  marina  which  is  to  be  located  approximately 
1,500  feet  upstream  on  the  former  Chelsea  Naval  Hospital  site. 

The  Chelsea  Naval  Hospital  served  as  a  U.S.  Navy  installation  since 
the  early  1800's.  In  1974,  the  property  was  declared  surplus  and  was 
turned  over  the  the  General  Services  Administration  for  disposition.  Since 
then,  a  redevelopment  master  plan  has  been  prepared  for  the  site  and  the 
City  of  Chelsea  has  taken  steps  to  acquire  portions  of  the  property.  The 
development  of  a  marina  and  related  facilities  are  key  aspects  of  the 
redevelopment  master  plan. 

If  these  plans  are  to  be  fully  realized,  improvements  to  the  navigation 
channel  in  the  Island  End  River  are  necessary.  Previous  studies  by  the 
New  England  Division  of  the  U.S.  Army  Corps  of  Engineers  set  forth  the 
preliminary  findings  and  established  the  need  for  a  more  detailed  study  of 
channel  improvements  options.  This  report  summarizes  the  detailed  analyses 
of  the  feasible  channel  improvement  alternatives. 

In  a  letter  dated  December  11,  1978,  the  City  of  Chelsea  concurred 
with  the  findings  of  the  Reconnaissance  Report  and  recommended  that  the 
Detailed  Project  Report  be  undertaken.  The  City  of  Everett  concurred  with 
this  recommendation  in  a  letter  dated  December  15,  1978. 
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During  the  course  of  this  study,  eight  preliminary  alternative  plans 
setting  forth  various  channel  alignments  and  marina  concepts  were  developed 
and  evaluated.  Four  plans  were  selected  for  more  detailed  study.  Plan  B, 
which  provides  the  maximum  net  benefits,  has  been  designated  the  recommended 
plan  of  improvement.  It  involves  construction  of  a  100-foot  wide,  six-foot 
deep  navigation  channel  in  the  Island  End  River.  This  channel  would  extend 
2500  feet  upstream  from  the  Mystic  River. 


STUDY  AUTHORITY 


This  study  was  initiated  by  the  New  England  Division  of  the  U.S.  Army 
Corps  of  Engineers  at  the  request  of  the  officials  of  the  city  of  Chelsea. 
It  was  prepared  under  the  provisions  of  Section  107  of  the  1960  Rivers  and 
Harbors  Act,  P.L.  86-645,  as  amended. 


SCOPE  OF  THE  STUDY 


The  scope  of  this  study  includes  performance  of  a  Comprehensive 
Water  Resources  Improvement  Study  and  preparation  of  a  Detailed  Project 
Report  consisting  of: 

1.  Determining  the  navigational  needs  of  the  study  area. 

2.  Developing  alternative  channel  improvement  plans. 

3.  Evaluating  the  economic,  social  and  environmental  impacts  of  the 
alternative  plans. 

4.  Recommending  channel  improvements  that  are  economically  feasible, 
socially  beneficial  and  environmentally  acceptable. 

Although  this  study  is  primarily  oriented  towards  small  craft,  the 
needs  of  commercial  shipping  in  the  existing  deep  water  channel  were  also 
considered. 

The  scope  of  study  has  generally  limited  itself  to  navigational  param¬ 
eters  only,  as  other  water  and  related  land  resources  problems,  needs,  and 
opportunities  are  being  addressed  by  a  multi-agency  planning  and  development 
effort.  Appendix  1  contains  a  series  of  excerpts  from  the  Development  Master 
Plan  and  Feasibility  Plan  and  Appendix  3,  pages  3-45  and  3-46  outline  the 
various  facets  to  the  Chelsea  Naval  Hospital  Project. 
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STUDY  PARTICIPANTS  AND  COORDINATION 


Coordination  with  federal,  state,  and  local  government  agencies  U 

formed  an  integral  component  of  the  study  process.  ll 

At  the  federal  level,  coordination  involved  the  U.S.  Environmental 
Protection  Agency,  the  U.S.  Fish  and  Wildlife  Service,  the  U.S.  Coast 

Guard  and  the  National  Marine  Fisheries  Service.  i 

At  the  state  government  level,  major  participants  included  the  Office 
of  Coastal  Zone  Management,  the  Division  of  Marine  Fisheries,  the  Department 
of  Environmental  Quality  Engineering  and  the  Metropolitan  District  Commis¬ 
sion. 

The  city  of  Chelsea  was  consulted  throughout  the  course  of  the  study. 

Those  involved  included  the  Mayor's  office,  the  city  engineer,  the  commun¬ 
ity  development  director  and  the  city's  consultant  for  the  Chelsea  Naval 

Hospital  Redevelopment  Project.  H 

Appendix  3  contains  a  complete  list  of  the  government  agencies  con-  H 

suited  during  the  course  of  the  study  and  a  summary  of  their  views  and  I 

comments  on  the  improvement  plans.  M 


STUDIES  OF  OTHERS 


The  impetus  for  the  current  project  resulted  from  the  decommissioning 
of  the  Chelsea  Naval  Hospital  in  1974.  When  the  property  was  declared 
surplus,  several  studies  were  undertaken  to  evaluate  its  conversion  to 
civilian  use. 

A  1974  study  entitled,  A  Recommended  Plan  for  the  Reuse  of  the  Naval 
Hospital  -  Chelsea,  Massachusetts,  proposed  construction  of  a  marina  on 
the  Island  End  River. 

Development  of  a  marina  and  dredging  of  a  navigable  channel  were 
evaluated  further  in  the  Development  Master  Plan  and  Feasibility  Analysis  - 
Chelsea  Naval  Hospital.  In  addition  to  housing  and  a  waterfront  park,  it 
proposed  that  a  portion  of  the  Naval  Hospital  property  be  used  for  industrial 
and  commercial  development.  A  marina  serving  250  boats  and  a  site  for 
related  marine  enterprises  were  the  primary  focus  of  the  industrial/ 
commercial  redevelopment  area 
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The  1978  Reconnaissance  Report  by  the  Corps  of  Engineers  was  the 
first  study  to  focus  upon  the  proposed  channel  improvements. 


THE  REPORT 


The  initial  steps  in  the  study  process  included  a  comprehensiv. 
inventory  of  available  information,  performance  of  topographic  and  hydro- 
graphic  surveys,  and  preparation  of  base  plans.  As  indicated  under 
ruhlic  Views,  extensive  efforts  were  expended  to  contact  public  officials 
and  interested  parties  to  provide  information  and  to  seek  public  input 
into  the  study  process.  Based  upon  available  information,  baseline 
conditions  were  determined  to  formulate  planning  objectives  and  constraints. 
Preliminary  improvement  plans  were  developed  and  evaluated.  These  were 
presented  to  local  public  officials  and  interested  groups  at  a  meeting 
on  August  9,  1979.  Based  on  comments  received,  four  alternative  plans 
were  selected  for  more  detailed  study. 

This  Detailed  Project  Report  consists  of  a  Main  Report  and  supporting 
appendices.  The  body  of  the  Main  Report  is  structured  in  accordance  with 
the  planning  process  followed  during  the  course  of  the  study.  It  is 
organized  as  follows:  Problem  Identification,  Formulation  of  Preliminary 
Plans,  Assessment  and  Evaluation  of  Detailed  Plans,  Comparison  of  Detailed 
Plans,  and  an  Environmental  Assessment. 

The  report  has  seven  appendices:  Appendix  1,  Problem  Identification, 
supplements  the  material  in  the  first  two  sections  of  this  report. 

Appendix  2  addresses  the  formulation,  assessment  and  evaluation  of  alter¬ 
native  plans.  Appendix  3  summarizes  public  views  and  responses.  Appendix 
4  contains  supporting  engineering  data  and  analyses.  Appendix  5  reviews 
natural,  and  cultural  resources.  Appendix  6  contains  background 
information  on  benefit-cost  studies.  Appendix  7  evaluates  the  feasibility 
alternative  plans  for  disposal  of  dredged  material. 


PROBLEM  IDENTIFICATION 


This  portion  of  the  report  sets  forth  the  nature  ar.d  scope  of  the 
problems  necessitating  channel  improvements,  and  establishes  the  planning 
objectives  and  constraints  which  give  direction  to  subsequent  planning 
tasks . 
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NATIONAL  OBJECTIVES 


Planning  for  channel  improvements  in  the  Island  End  River  is 
based  on  the  national  objectives  of  National  Economic  Development 
(NED)  and  enhancement  of  Environmental  Quality  (EQ)  as  set  forth  in 
1973  by  the  National  Water  Resources  Council  in  Principles  and 
Standards  for  Planning  Water  and  Related  Land  Resources.  The  purpose 
of  the  Principles  and  Standards  is  to  promote  the  quality  of  life  by 
planning  for  the  attainment  of  the  following  national  objectives: 

NED  Objectives  - 

To  enhance  national  economic  development  by  increasing  the 
value  of  the  nation's  output  of  goods  and  services  and  Dy  improving 
national  economic  efficiency. 

EQ  Objectives  - 

To  enhance  the  quality  of  the  environment  by  the  management, 
conservation,  preservation,  creation,  restoration  or  improvement 
of  certain  natural  resources,  cultural  resources  and  ecological 
systems . 


EXISTING  CONDITIONS 


The  Island  End  River  is  located  approximately  two  miles  north  of 
downtown  Boston  in  the  heart  of  the  Boston  Metropolitan  area.  The 
river  forms  a  portion  of  the  boundary  between  the  Cities  of  Chelsea 
and  Everett,  and  coincidentally  Middlesex  and  Suffolk  counties.  The 
Island  End  River  flows  into  the  Mystic  River  about  one-half  mile  up¬ 
stream  of  the  confluence  of  the  Mystic  and  Chelsea  Rivers,  in  Boston's 
Inner  Harbor. 

Everett  and  Chelsea  are  small  cities  typical  of  older  urban  areas 
surrounding  the  City  of  Boston.  While  the  population  of  the  Boston 
Metropolitan  area  has  increased  in  recent  years,  the  populations  of 
Everett  and  Chelsea  have  declined. 

Median  educational  levels  are  lower  in  Chelsea  and  Everett  than 
the  average  for  the  metropolitan  area. 
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While  the  majority  of  workers  in  Chelsea  and  Everett  are  classified 
as  white  collar,  the  percentage  of  white  collar  workers  is  lower  than 
the  regional  average.  The  percent  of  workers  in  the  blue  collar 
occupations,  such  as  craftsmen,  operatives  and  laborers,  is  forty-one 
percent  in  Chelsea,  as  compared  to  twenty-eight  percent  for  the  Boston 
Metropolitan  area. 

The  major  industries  in  Chelsea  and  Everett  are  diverse  and 
include  the  manufacturing  of  metals,  electrical  machinery,  stone, 
clay  glass,  paper,  rubber  and  plastics,  as  well  as  the  wholesaling 
and  distribution  of  fruit  and  vegetable  produce.  These  cities  also 
serve  as  major  storage  and  distribution  centers  for  various  petroleum 
products  and  natural  gas. 

In  both  Everett  and  Chelsea,  land  use  is  characterized  by 
residential  areas  in  the  central  and  northern  parts  of  these  cities 
with  industrial  development  to  the  south  and  along  the  waterfronts. 

With  the  exception  of  the  Chelsea  Naval  Hospital  grounds,  most 
of  the  waterfront  along  the  Chelsea,  Mystic,  Island  End,  and  Malden 
Rivers  is  devoted  to  industrial  uses.  Thur ,  the  waterfront  is 
generally  inaccessible  for  recreational  purposes.  Land  use  along 
the  shoreline  of  the  Island  End  River  is  characterized  by  the 
intensively  developed  industrial  area  on  the  Everett  side  and  by 
the  relatively  underdeveloped  grounds  of  the  former  Naval  hospital 
on  the  Chelsea  side.  This  underdeveloped  land  provides  an 
opportunity  for  a  much  needed  waterfront  recreation  area. 

On  the  western  shoreline  at  the  mouth  of  the  Island  End  River, 
an  Exxon  Corporation  terminal  fronts  on  both  the  Mystic  River  and 
Island  End  River.  Berths  for  oil  tankers  are  located  along  the 
Mystic  River  while  berths  for  smaller  barges  extend  about  350  feet 
north  along  the  Island  End  River  waterfront.  Petroleum  products 
including  gasoline,  fuel  oil,  and  asphalt  are  transferred  by  pipe¬ 
line  to  and  from  bulk  storage  facilities  nearby. 

The  Exxon  Corporation  presently  berths  one  hundred  fifty  vessels 
per  year  on  the  Island  End  River.  The  largest  of  these  vessels  is 
a  barge  with  a  capacity  of  100,000  barrels  and  a  draft  of  twenty-two 
feet.  Exxon  Corporation  officials  anticipate  that  barges  having 
capacities  of  up  to  150,000  barrels  with  drafts  of  thirty  feet  could 
be  used  in  the  future. 

North  of  the  Exxon  Corporation  terminal  are  the  Marquette  Cement 
Company  and  the  Coldwater  Seafood  Corporation.  These  companies 
maintain  berthing  facilities  on  the  Island  End  River  that  are  used 
on  a  regular  basis  by  barges  and  freighters. 
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The  Marquette  Cement  Corporation  presently  uses  a  barge 
approximately  three  hundred  feet  in  length  with  a  twenty-two  foot 
draft.  Marquette  receives  two  or  three  shipments  per  month. 

Coldwater  Seafood  Corporation  has  an  average  of  one  refrigerated 
freighter  docking  per  week.  The  largest  ship  is  about  370  feet  in 
length  with  a  draft  of  twenty-two  feet.  Due  to  the  narrowness  of  the 
existing  channel,  all  of  the  ships  using  the  Island  End  River  are 
assisted  by  tugs. 

North  of  the  Coldwater  Seafood  Corporation  abandoned  wharves 
extend  an  additional  600  feet  along  the  shoreline  where  land  uses 
abutting  the  river  consist  of  small  industries  that  are  not  served 
by  shipping.  At  the  northern  end  of  the  river  on  the  Everett 
shoreline,  the  river  borders  a  parking  lot  behind  a  produce  warehouse. 
A  rail  spur  is  situated  on  an  easement  along  the  wharves  near  the 
shore. 

North  of  the  river,  land  uses  consist  primarily  of  industrial 
buildings  and  warehouses.  A  bank  and  a  large  Polaroid  manufacturing 
plant  are  located  immediately  adjacent  to  the  northern  end  of  the 
r  iver . 

The  easterly  shore  of  the  Island  End  River  borders  the  Chelsea 
Naval  Hospital  site.  This  site,  which  is  under  the  jurisdiction  of 
the  General  Services  Administration,  contains  sixty-eight  vacant 
structures,  including  the  main  hospital  building,  living  quarters 
and  supporting  facilities. 

The  Chelsea  Naval  Hospital  property  constitutes  a  significant 
cultural  resource  as  signified  by  its  nomination  to  the  National 
Register  of  Historic  Places. 

The  original  main  hospital  building  was  completed  in  1835  at 
the  base  of  the  hill  facing  the  Mystic  River.  In  1836,  land  was 
turned  over  to  the  Bureau  of  Ordnance  and  two  buildings  were 
constructed  as  powder  magazines  on  the  western  side  of  the 
property  near  the  Island  End  River.  Behind  these  two  buildings, 
a  pier  was  constructed  in  the  Island  End  River.  It  is  believed  that 
the  U.S.S.  Constitution  was  among  the  ships  that  were  stocked  from 
these  magazines;  hence,  they  have  come  to  be  called  the  Constitution 
Magazine. 

At  one  time  the  Island  End  River  drained  an  extensive  salt  marsh 
which  occupied  presently  developed  areas  of  Everett  and  Chelsea.  The 
river  formerly  followed  a  course  which  curved  to  the  west  from  its 
present  terminus  and  then  in  a  semicircle  back  to  the  east  to  a 
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location  on  the  Naval  Hospital  site.  Over  the  years,  the  marsh  was 
filled  to  provide  land  for  urban  development,  reducing  the  river  to 
its  present  size.  Most  of  the  reclaimed  land  to  the  northwest  of 
the  river  is  relatively  flat  and  lies  at  an  elevation  of  fifteen  to 
twenty  feet  above  MLW. 

To  the  east  of  the  Island  End  River,  the  Naval  Hospital  site, 
occupies  a  glacial  drumlin  rising  about  or.e  hundred  twenty  feet  above 
MLW. 


Subsurface  conditions  in  the  Island  End  River  are  variable  east 
to  west.  Glacial  till  is  found  closer  to  the  surface  on  the  easterly 
side  of  the  river. 

The  climate  of  the  project  site  is  affected  by  its  proximity  to 
the  Atlantic  Ocean.  Average  temperatures  range  from  a  low  of  twenty- 
eight  degrees  Fahrenheit  in  January  to  a  high  of  seventy-one  degrees 
Fahrenheit  in  July.  The  prevailing  wind  direction  is  northwest  in 
winter  months  and  southwest  in  summer  months.  Occasionally,  hurricanes 
and  other  severe  storms  affect  the  site. 

Mean  tidal  range  in  the  Island  End  River  is  9.5  feet  with  a 
spring  range  of  approximately  11.0  feet.  Storm  water  levels  of  up 
to  three  feet  above  mean  high  water  (MHW)  are  likely  to  occur  during 
storms. 


Low  tides  of  2.0  feet  below  MU'?  occur  regularly  with  the 
average  yearly  lowest  tide  of  3.0  feet  below  MLW. 

Currents  in  the  Island  End  River  and  the  Mystic  River  are 
relatively  gentle,  attaining  a  maximum  velocity  of  about  1.5  knots. 

Due  to  short  fetch  length,  wind  driven  wave  heights  are 
generally  limited  to  less  than  two  feet  on  the  Mystic  River  and 
substantially  less  on  the  more  sheltered  Island  End  River.  The 
most  common  wave  action  results  from  the  wakes  of  passing  vessels. 

The  Island  End  River  is  a  tidal  estuary  approximately  3,000 
feet  long  and  about  400-500  feet  wide  at  MHW,  but  narrowing  to  about 
100  feet  at  the  northern  end  of  the  river  where  two  large  corrugated 
steel  arch  culverts  outfall. 

A  twenty-four  foot  deep  (at  MLW)  channel  varying  from  100-250 
feet  in  width  extends  from  the  Mystic  River  along  the  Everett  shore¬ 
line  for  a  distance  of  1400  feet.  It  accommodates  the  barges  and 
freighters  serving  the  industries  on  the  Everett  shoreline. 
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To  the  east  and  north  of  the  channel,  the  river  bottom  forms  an 
exposed  mud  flat  at  low  tide.  To  the  north,  the  mud  flat  averages 
400  feet  in  width  and  is  divided  by  a  meandering  stream  about  twenty 
to  thirty  feet  in  width  and  two  feet  deep  at  MLW.  To  the  east  of  the 
channel,  the  bottom  rises  gently  for  about  two  hundred  feet  across  the 
river  to  a  steep  bank  on  the  Chelsea  shoreline. 

South  of  the  Coldwater  Seafood  facility,  the  shoreline  of  the 
river  generally  c"'  ;sts  of  wharves  and  bulkheads  adjacent  to  the 
industrial  enterprises.  North  of  Coldwater  Seafood  the  shoreline 
consists  of  deteriorated  cargo  wharves,  timber  retaining  walls  and 
banks  of  fill  composed  of  rocks  and  rubble  such  as  broken  concrete 
and  bricks. 

The  largely  underdeveloped  eastern  shoreline  borders  the  Naval 
Hospital  site.  It  generally  consists  of  a  steep  bank  extending  from  a 
mud  flat  up  to  a  level  grassy  area  at  an  elevation  of  fifteen  to  twenty 
feet  above  MLW.  This  bank  is  retained  by  a  seawall  along  the  first 
several  hundred  feet  of  the  shoreline  near  the  river  mouth.  North  of 
the  seawall  the  unprotected  steep  bank  extends  for  a  distance  of  500 
feet.  It  is  eroding  and  localized  areas  are  being  undercut  between  the 
high  waterline  and  the  top  of  the  bank. 

Upstream  from  the  steep  bank  there  is  a  one-hundred  foot  wide  salt 
marsh  at  an  elevation  just  above  high  water  level. 

Because  the  Island  End  River  is  polluted,  the  species  found  there 
tend  to  be  pollution  tolerant.  Near  its  mouth  at  the  Mystic  River, 
where  tidal  flows  provide  a  cleansing  effect,  a  greater  diversity  of 
species  is  found. 

Clamworms,  which  are  pollution  tolerant,  were  found  in  the  inter¬ 
tidal  zone  throughout  the  river;  however,  they  were  found  in  higher 
concentrations  in  the  upper  part  of  the  river.  In  the  intertidal  zone 
toward  the  mouth  of  the  river,  less  pollution  tolerant  organisms  such 
as  softshell  clams,  blue  mussels  and  barnacles  were  found.  These 
conditions,  both  in  the  river  and  the  adjacent  shoreline,  will  be 
subject  to  change  however,  for  the  proposed  navigation  improvements  to 
the  Island  End  River  is  only  one  aspect  of  a  comprehensive  plan  for 
redevelopment  of  the  Chelsea  Naval  Hospital  property. 

The  Master  Plan  for  redevelopment  of  the  hospital  property 
estimates  that  $13  million  of  public  funds  will  be  committed  along  with 
$67  million  of  private  investment.  The  City  of  Chelsea  has  applied 
to  the  Economic  Development  Administration  of  the  U.S.  Department  of 
Commerce  and  to  the  U.S.  Department  of  Housing  and  Urban  Development 
for  major  funding  grants.  Using  the  funding  provided  by  EDA  and  HUD 
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grants,  the  City  plans  to  acquire  land,  demolish  buildings  and  improve 
roadways  and  utilities. 


Construction  of  a  twenty-six  acre  park  along  shores  of  the  Mystic 
and  Island  End  Rivers  will  be  undertaken  by  the  Metropolitan  District 
Commission. 

At  the  proposed  marina  site,  the  City  plans  to  dredge  the  marina 
basin,  make  some  repairs  to  buildings  and  provide  the  required  bulk¬ 
heads,  rip-rap,  piers,  and  floats.  Private  developers  will  be 
responsible  for  site  grading,  landscaping  and  restoration  of  the 
Constitution  Magazine  buildings.  These  buildings  will  be  renovated 
for  use  by  marina-related  enterprises  in  accordance  with  historic 
architectural  guidelines.  The  City  will  transfer  the  marina  to  the 
developer  on  a  long-term  lease  providing  that  berthing  space  be  made 
available  on  an  equitable  basis. 

A  boat  launching  ramp  and  marine  service  facility  will  be 
available  to  the  general  public. 


CONDITIONS  IF  NO  FEDERAL  ACTION  TAKEN 


Without  the  proposed  project,  development  of  a  small  boat  marina 
on  the  Naval  Hospital  grounds  is  not  likely.  The  cost  of  dredging  a 
marina  basin  and  an  access  channel  without  federal  assistance  would 
probably  be  economically  prohibitive  to  the  city  of  Chelsea. 

Plans  for  redevelopment  of  the  Chelsea  Naval  Hospital  would  be 
adversely  affected  if  improvements  to  the  Island  End  River  are  not 
implemented.  These  plans  call  for  a  substantial  townhouse  development 
oriented  toward  the  marina.  Without  the  improvements  to  the  Island 
End  River  and  the  construction  of  the  marina  with  its  related  facilities, 
the  marketability  of  the  housing  would  be  adversely  affected.  The 
Constitution  Magazine  building  would  probably  not  be  restored  since 
there  would  be  limited  incentive  for  private  investment. 

Development  of  the  Metropolitan  District  Commission  park  will 
occur  as  planned  if  the  federal  improvements  to  the  river  do  not  take 
place.  However,  the  potentially  synergistic  effects  arising  from  the 
proximity  of  public  open  space  and  recreational  boating  would  not  occur. 

Without  the  proposed  project,  conditions  in  the  Island  End  River 
can  be  expected  to  remain  essentially  as  they  are  today.  It  is 
possible  that  the  commercial  channel  on  the  Everett  side  may  be 
widened  or  deepened.  It  is  unlikely  that  it  will  be  extended  further 
north  as  the  industries  already  established  upstream  of  Coldwater 
Seafood  Corporation  have  no  need  for  water  access. 
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Water  quality  in  the  river  can  be  expected  to  improve  gradually 
in  the  future  as  measures  to  clean  up  the  Mystic  River  and  Boston 
Harbor  are  implemented.  Species  such  as  clams  and  mussels  might 
slowly  re-establish  themselves  in  upstream  portions  of  the  Island 
End  River,  although  the  river  would  remain  closed  for  shellfishing 
for  the  foreseeable  future. 

Without  the  proposed  channel  improvements  a  limited  amount  of 
recreational  boating  might  be  expected  in  the  future.  The  K.ats 
could  be  moored  offshore  and  allowed  to  ground  at  low  tides,  cse  of 
the  boats  would  obviously  be  restricted  by  tidal  fluctuation. 


PROBLEMS, NEEDS  AND  OPPORTUNITIES 


The  problems,  needs,  and  opportunities  of  the  study  area  are  in 
most  ways  related  to  the  efforts  by  the  city  of  Chelsea  to  redevelop 
the  former  Naval  Hospital  property. 

The  problem  of  limited  recreational  facilities  and  waterfront 
access  is  the  major  concern  of  local  officials.  The  city  of  Chelsea 
has  only  twenty-five  acres  of  recreational  space.  In  addition  to  the 
shortage  of  open  space  and  recreational  facilities,  Chelsea  residents 
have  virtually  no  public  access  to  their  waterfront  despite  being 
bordered  on  three  sides  by  water. 

In  considering  the  Greater  Boston  area,  a  shortage  of  recreational 
boat  slips  has  become  prevalent  due  to  the  increased  demand  for  boating 
and  the  limited  supply  of  suitable  marina  facilities.  There  also 
exists  a  shortage  of  boat  repair  and  storage  facilities  within  the 
Boston  Harbor  area. 

Although  there  are  several  marinas  within  the  harbor,  shore 
facilities  are  apparently  not  as  readily  available  as  in  suburban 
locations  where  waterfront  land  is  more  available  for  recreational 
use . 


A  final  problem  may  be  defined  as  the  limited  tax  base  and 
employment  opportunities  within  the  community.  The  city  is  relatively 
poor  and  geographically  small.  The  tax  base  is  still  suffering  from 
the  effects  of  a  devastating  fire  in  1973  that  destroyed  forty-five 
acres  of  industrial  and  residential  property. 
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The  needs  of  the  community  as  developed  through  the  identifica¬ 
tion  of  its  problems  is  basically  two-fold.  Increase  the  available 
waterfront  access  and  assist  in  the  development  of  a  project  which 
will  allow  for  increased  water-related  recreational  activities  within 
the  study  area. 

The  opportunities  to  meet  the  needs  cited  above  can  best  be 
attained  through  close  coordination  and  interaction  with  the  Chelsea 
redevelopment  plan. 


PLANNING  CONSTRAINTS 


Planning  constraints  are  those  parameters  which  can  place 
limitations  on  any  proposed  plan  of  improvement.  As  limitations, 
they  are  used  to  direct  plan  formulation  and  restrict  impacts  cutting 
across  a  broad  spectrum  of  concerns.  These  concerns  may  include 
natural  conditions  within  the  project  site,  technological  states  of 
the  art,  economic  limits,  and  legal  restrictions. 

This  study  has  identified  through  consultation  with  government 
agencies  and  local  businesses,  a  number  of  concerns,  but  only  two 
issues  which  may  be  identified  as  constraints. 

As  the  Island  End  River  is  located  in  a  heavily  urbanized  and 
industrialized  area,  the  quality  of  its  bottom  material  has  been 
affected.  Therefore,  any  proposed  project  must  minimize  the  removal 
of  any  toxic  materials  to  reduce  the  adverse  effects  on  marine  life 
and  alteration  of  the  intertidal  zone.  As  a  corollary,  minimal 
removal  of  any  materials  will  significantly  lessen  any  expected 
impacts  associated  with  disposal  of  the  dredged  materials. 

Ocean  disposal  of  dredged  material  is  controlled  by  federal 
regulations.  Because  the  sediment  has  passed  minimum  federal  bio¬ 
assay  standards  for  toxity  to  marine  organisms,  ocean  disposal  will 
be  permitted.  However,  adverse  impacts  on  water  quality  and  marine 
organisms  will  be  associated  with  the  discharge  of  any  type  of 
sediment  into  the  ocean. 

Disposal  for  landfill  at  the  site  of  the  proposed  Massport 
Container  Facility  at  the  former  Naval  Base  in  South  Boston  appears 
to  be  economically  and  environmentally  feasible  if  coordination  of 
project  schedules  can  be  achieved  and  if  the  material  from  the  Island 
End  River  proves  to  be  similar  in  nature  to  the  other  materials 


slated  for  disposal  there.  Land  disposal  also  appears  feasible,  but 
it  is  less  environmentally  desirable  and  more  costly  than  the  other 
alternatives.  Under  state  regulations,  land  disposal  of  dredged 
material  must  take  place  on  sites  approved  by  the  local  board  of 
health.  It  must  be  confined  by  dikes  or  bulkheads  and  provided  with 
facilities  to  control  effluents.  Because  of  the  presence  of  pollutants, 
the  Massachusetts  Department  of  Environmental  Quality  Engineering  felt 
that  land  disposal  of  the  dredged  material  could  be  a  problem.  In 
addition  to  its  toxic  properties,  the  sediment  has  poor  structural 
properties.  Therefore,  the  material  would  not  be  acceptable  as 
structural  fill  material  beneath  buildings  or  structures.  Due  to  the 
large  volume  of  dredged  materials,  a  disposal  site  must  be  found  near 
the  shoreline  to  avoid  adverse  impacts  associated  with  its  transport. 

The  second  constraint  identified  is  to  restrict  any  construction 
activities  to  the  fall  months.  Said  restriction  will  avoid  suspension 
of  water  pollutants  during  the  spring  alewife  run  in  the  Mystic  River. 

In  summary,  planning  constraints  as  identified  are: 

•  Minimize  removal  of  toxic  materials. 

•  Restrict  construction  activities  to  the  fall  months. 

As  stated  earlier  in  this  section,  consultations  with  interested 
parties  determined  a  number  of  concerns  should  be  identified  and 
addressed. 

Present  commercial  shipping  activities  are  expected  to  continue 
in  the  Island  End  River  for  the  foreseeable  future.  Due  to  the 
restricted  dimensions  of  the  existing  channel  and  the  maneuverability 
of  large  vessels  under  tow,  conflicts  between  existing  shipping  and 
future  recreational  boating  may  develop.  This  potential  problem 
would  be  most  noticeable  if  recreational  craft  were  required  to  use 
the  existing  channel. 

Due  to  the  possibility  of  an  accident  involving  the  volatile 
chemicals  at  the  Exxon  Corporation,  the  proposed  recreational  channel 
should  be  located  at  a  reasonable  distance  from  the  existing  commercial 
channel  at  the  Exxon  facilities.  Construction  of  a  channel  immediately 
adjacent  to  the  Exxon  terminal  could  result  in  sparks  or  open  flames 
occurring  from  dredging  operations  (short  term)  or  from  the  operation 
of  recreational  small  craft  (long  term) .  The  1973  Uniform  Fire  Code 
of  the  International  Conference  of  Building  Officials  and  the  Western 
Fire  Chiefs  Association  requires  that  smoking  and  open  flames  be 
prohibited  within  50  feet  of  fueling  operations. 
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The  Metropolitan  District  Commission  has  proposed  development 
of  a  twenty-six  acre  park  along  the  edges  of  the  Mystic  and  Island 
End  Rivers.  Since  locating  the  marina  within  the  proposed  park  may 
disrupt  current  plans,  the  marina  facility  must  be  located  upstream 
on  the  Island  End  River. 

Along  the  opposite  bank  of  the  river  is  the  Everett  shoreline 
which  is  highly  developed  and  protected  by  timber  bulkheads  or  riprap. 
Any  changes  to  the  Everett  shoreline  would  likely  require  acquisition 
of  property  and  would  probably  meet  opposition  from  Everett  property 
owners . 


Because  the  extent  of  intertidal  zone  habitat  is  limited  in  the 
inner  harbor,  the  National  Marine  Fisheries  Service  and  the  Massachusetts 
Division  of  Marine  Fisheries  have  expressed  concern  over  the  possible 
impacts  any  improvements  may  have  on  the  existing  zone. 


PLANNING  OBJECTIVES 


Planning  objectives  for  this  study  were  established  after  care¬ 
fully  analyzing  the  identified  concerns  regarding  the  use  of  water 
and  related  land  resources  in  this  study  area.  The  purpose  of  these 
planning  objectives  is  to  translate  identified  needs,  opportunities, 
and  problems  into  specific  objectives  for  the  study.  Planning  objectives, 
as  set  forth  herein,  will  be  used  in  conjunction  with  planning  constraints 
in  the  development  of  alternate  plans  that  properly  address  study 
objectives  and  area  needs.  The  establishment  of  clearly  defined 
planning  objectives  is  also  essential  in  evaluating  the  various  plans 
that  have  been  studied.  The  relative  merit  of  each  plan  is  determined, 
in  great  part,  by  the  degree  to  which  it  addresses  and  fulfills  each 
planning  objective. 

Based  on  the  discussions  of  problems,  needs,  and  opportunities 
previously  presented,  two  planning  objectives  have  been  identified  as 
important  guidelines  to  formulation  and  evaluation  of  plans  to  meet 
the  area  needs  and  study  objectives.  > 

-  Contribute  to  navigation  for  recreational  purposes  in  the 
Island  End  River  during  the  1980-2030  period  of  analysis. 
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-  Contribute  to  the  safety  of  navigation  for  commercial  and 
recreational  vessels  in  the  Island  End  River  during  the 
1980-2030  period  of  analysis. 

Consideration  of  these  objectives  and  planning  constraints  led 
to  the  formulation  of  resource  management  alternatives  that  will  be 
presented  in  the  following  section. 


FORMULATION  OF  PRELIMINARY  PLANS 


Systematic  consideration  of  the  problems ,  needs,  and  opportunities 
led  to  the  formulation  of  alternative  preliminary  plans.  These  plans, 
designed  to  achieve  the  planning  objectives  stated  previously,  were 
developed  in  light  of  the  planning  constraints.  State  and  local 
objectives  were  also  paramount  considerations  in  the  evaluation  of 
alternative  plans. 


MANAGEMENT  MEASURES 


As  the  basis  for  formulating  alternative  plans,  a  broad  range 
of  management  measures  can  be  identified  to  address  the  planning 
objectives.  Management  measures  can  generally  be  categorized  as 
either  structural  or  non-structural . 

Structural  measures  would  generally  involve  variations  on 
dredging  the  Island  End  River  to  provide  access  to  the  marina  site. 
Non-structural  measures  would  principally  involve  the  determination 
of  achieving  planning  objectives  by  other  means  at  lower  costs. 

Due  to  the  constraints,  concerns,  and  objectives  placed  on  the 
project,  there  are  no  feasible  means  to  accomplish  the  project  goals 
by  implementation  of  non-structural  solutions. 

Location  of  the  marina  further  downstream  on  the  Island  End 
River  or  on  the  Mystic  River  is  precluded  by  the  intended  use  of  the 
shoreline  as  a  park.  The  city  of  Chelsea  would  like  the  marina  to  be 
operated  by  private  industry  on  a  long-term  lease  to  generate  revenue 
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for  the  City.  The  marina  is  also  intended  to  stimulate  other  tax  revenue 
producing  private  development  on  shore,  such  as  restaurants  or  marine- 
related  industries,  which  would  take  land  intended  for  park  purposes.  It 
is  against  Metropolitan  District  Commission  (MDC)  policy  to  locate  such 
private  facilities  within  their  parks.  Therefore,  location  of  a  marina 
and  related  shore  facilities  within  the  limits  of  a  publicly-owned  MDC 
park  is  incompatible  with  its  intended  function  and  with  the  management 
policies  of  the  MDC.  Even  if  the  problem  of  disruption  of  the  MDC  park 
could  be  alleviated,  the  suitability  of  the  Mystic  River  shore  as  a  site 
for  a  marina  would  be  limited.  The  pier  bulkhead  line,  being  close  to 
the  shore  on  the  Mystic  River,  would  cause  the  size  of  any  marina 
facilities  to  be  extremely  limited. 


PLAN  FORMULATION  RATIONALE 


The  first  step  in  the  formulation  of  alternative  plans  was  to 
make  projections  of  the  number,  type  and  size  of  boats  expected  to 
use  the  Island  End  River.  The  projected  fleet  character istics  are 
needed  to  establish  the  size  and  layout  of  the  marina,  the  need  for 
turning  basins,  and  the  dimensions  of  the  access  channels. 

The  projected  recreational  fleet  characteristics  were  based 
upon  a  detailed  survey  of  four  marinas  considered  to  be  representa¬ 
tive  of  conditions  at  the  Island  End  River.  Additional  observations 
were  made  at  marinas  in  the  Boston  area.  The  observed  fleet  dimen¬ 
sional  characteristics  were  categorized  separately  for  sail  and 
motor  craft.  The  proportion  of  sailboats  in  the  projected  fleet 
was  increased  over  those  observed  due  to  anticipated  long-term  changes 
in  the  availability  and  cost  of  petroleum-based  fuels.  Due  to  the 
demand  for  marina  facilities  in  the  Boston  area,  the  size  of  the 
projected  fleet  was  determined  by  the  capacity  of  marina  facilities 
which  could  be  economically  provided  in  the  Island  End  River. 

The  majority  of  the  projected  fleet  is  expected  to  be  small  power 
boats  of  less  than  30  feet.  Only  2  percent  of  the  craft  are  expected 
to  be  longer  than  40  feet.  Appendix  6  contains  the  results  of  the 
marina  survey  and  the  characteristics  of  the  projected  fleet. 

In  the  Master  Plan  for  the  Naval  Hospital,  a  250  boat  marina 
was  laid  out  in  concept  only.  The  Master  Plan  showed  the  use  of  the 
Constitution  Magazine  buildings  for  marina-related  commercial 
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enterprises.  The  existing  stone  pier  behind  these  buildings  was 
incorporated  into  the  dock  facilities.  The  Reconnaissance  Report 
contained  no  assumptions  about  berthing  configurations. 

During  this  study,  it  became  necessary  to  develop  marina  concepts 
in  more  detail  to  locate  the  channel  and  to  establish  slip  capacity. 

Two  alternative  marina  plans  were  developed  and  are  illustrated 
in  Appendix  2,  Figures  2-1  and  2-2.  Marina  1  is  based  on  the  concept 
shown  in  the  Master  Plan.  A  boat  launching  ramp  is  located  at  the 
far  upstream  end  of  the  marina,  while  docks  extend  550  feet  down¬ 
stream  and  700  feet  upstream  from  the  upgraded  existing  pier.  Marina 
1  does  not  include  a  turning  basin. 

Marina  2,  shown  in  Appendix  2,  Figure  2-2,  is  based  on  locating 
the  marina  facilities  further  upstream  on  a  two-acre  nonrectangular 
turning  basin. 

This  study  has  found  that  the  channel  dimensions  of  100  feet 
wide  and  6  feet  deep, as  set  forth  in  the  Reconnaissance  Report,  are 
warranted  and  will  provide  an  adequate  width  and  depth  for  the  types 
of  craft  expected  to  use  the  river.  The  width  of  100  feet  was  found 
to  be  warranted  based  on  the  presence  of  commercial  shipping  in  the 
lower  part  of  the  river  and  the  lack  of  a  turning  basin  next  to  the 
marina.  Analysis  of  alternative  channel  widths  and  depths  is  presented 
in  Appendix  6. 

Alternative  channel  locations  were  developed  in  consideration  of 
the  planning  objectives  and  constraints  outlined  in  the  previous 
section.  In  general,  the  channel  locations  may  be  described  in 
relation  to  the  commercial  channel  and  the  Chelsea  shoreline.  The 
alternatives  that  were  developed  generally  consisted  of  a)  using  the 
existing  commercial  channel,  b)  widening  the  existing  channel,  or 
c)  creating  an  entirely  separate  small  boat  channel. 


PLANS  OF  OTHERS 


The  project  which  will  have  the  greatest  influence  on  the  Proposed 
Water  Resources  Improvement  Project  will  be  the  proposed  redevelopment 
of  the  Chelsea  Naval  Hospital  property  by  the  City  of  Chelsea.  The 
Island  End  River  project  should  be  considered  an  integral  part  of 
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those  plans.  Development  o£  the  marina  and  alternative  channel 
alignments  have  been  based  on  careful  coordination  with  City  and 
MDC  plans.  These  plans  are  presented  in  detail  in  Appendix  1. 

ANALYSIS  OF  PLANS  CONSIDERED  IN  PRELIMINARY  PLANNING 


DESCRIPTION  OF  PLANS 

During  the  early  stages  of  this  project,  eight  alternatives  were 
developed  and  analyzed.  They  involved  different  marina  and  turning 
basin  options  as  well  as  various  channel  alignment  alternatives. 

Generally,  two  marina  alternatives  have  been  investigated. 

Marina  1  would  allow  for  more  recreational  slips  to  be  constructed 
than  in  Marina  2.  In  addition,  Marina  2  would  require  the  construction 
of  a  turning  basin. 

The  various  channel  alignments  investigated  include  the  following 

ALTERNATIVE  A  -  The  existing  commercial  channel  is  extended 
approximately  250  feet  to  the  marina  and  runs  approximately  1,200 
feet  adjacent  to  the  Marina  1.  The  western  edge  of  the  channel 
bottom  is  located  100  feet  from  Everett  shore  high  water  line. 

ALTERNATIVE  B  -  This  plan  involves  widening  the  existing 
channel  for  100  feet  and  then  extending  it  250  feet  to  Marina  1, 
thus  providing  an  adjacent  small  boat  channel.  The  existing  channel 
was  considered  to  be  200  feet  in  width  at  the  Mystic  River  near  the 
end  of  the  Exxon  Terminal;  then  tapering  to  120  feet  at  the  end  of 
the  Coldwater  Seafood  docks. 

ALTERNATIVE  C  -  This  alignment  represents  the  closest  that  the 
channel  can  be  located  to  the  Chelsea  shoreline  without  requiring 
extensive  shoreline  protection. 

ALTERNATIVE  D  -  The  channel  is  located  as  close  the  Chelsea 
shoreline  as  possible  at  the  lower  part  of  the  river  using  revetment 
at  a  3:1  slope  and  maintains  the  top  of  the  bank.  The  channel 
bottom  is  aligned  along  the  pier/bulkhead  line  at  the  mouth  of  the 
river . 

ALTERNATIVES  E,  F,  G,  and  H  follow  the  same  channel  alignments 
as  A,  B,  C,  and  D,  respectively.  The  major  differences  are  that  each 
channel  would  culminate  in  a  turning  basin.  A  turning  basin  is 
required  due  to  the  proposed  configuration  of  M.rina  2. 


COMPARATIVE  ASSESSMENT  MIC  F  /  '.'AT: ON  OF  '  a-  S 


An  evaluation  of  the  a.ar  r..u  a  :  f  .  ■  .  --C  inuic..t-->-..  that  Marina 
1  preferable  ro  Marina  2  for  .*; j.r; • .  of  reasons.  In  general, 

..  turning  basir.  r  .quires  an  excen.  i-'  -mount  of  area  wo  .in  tee 
id •  1  basin.  Tnecefore,  the  c^rt  o*  vol.--p.nent  for  Manna  2  will 

higher ,  because  more  .•  xtenr  •  shor«  linn  protection  ->r.d  a  larger 
amount  of  dr  edging  (for  t  he  nan..  -  ;.  .  .  i  >.l  be  need'  .  Assuming 

nil  mper  limit  on  the  per  si  ip  •  . . .  :v  c.st  of  S4,00C  and 

assuming  that  no  pier  co,. strut  ..r  vvlM  ;  crur  along  the  Everett 
shoreline,  the  reasonable  bertr.in.g  capacity  of  Marina  2  is  180 
boat s . 

Marina  1  provides  a  rower  r\r  w.icpnK-nt  cost  per  sit.;  and 
accommodates  about  250  boats.  Although  3  turning  basin  is  not 
provided  with  Marina  1,  most  Mont:,  expect*  •  t.o  use  the  marina  will  be 
power  boats  less  than  40  feet  n  lenc.tr'. .  .••••-ajse  they  are 

maneuverable,  a  turning  basin  :.  >t  :  r  :  Feted  a  necessity. 
Elimination  of  the  turning  basi.  p'cy;-oJ  :r  the  Reconnaissance 
xeport  will  improve  the  develop- ...  a  •".•r.-.tuges  of  the  Marina  1, 
reducing  the  amount  of  dredged  .:  .-a'  .v. '  reducing  over  al  1  project 

cor;  t  s . 

Comparison  of  the  channel  .it-  n.-;..-  alignments  indicates  that 
there  is  generally  a  tradeoff  be  project  cost  and  boating 

convenience  and  safety. 

The  costs  of  the  alternative  gcr.:- rally  increase  as  the  channel 
alignments  are  located  closer  to  the  :■■■  c  shoreline  oecause 
i tetter  amounts  of  dredging  and  nhotol ir.  protection  are  required. 
Although  the  channel  alignments  closer  1c  the  Chelsea  shoreline 
increase  boating  safety,  they  have  the  disadvantages  of  creating  a 
arger  disposal  problem  interfering  with  marine  life  in  the 
intertidal  zone,  and  being  more  costly. 


CONCLUSIONS 


Based  upon  evaluation  of  the  decree  to  which  each  alternative 
attained  the  planning  objectives  and  conformed  to  the  planning 


constraints,  alternatives  A,  B,  C,  and  D  have  been  selected  for 
further  evaluation.  These  conclusions  are  further  based  on  the 
selection  of  a  marina  1  design,  thereby  permitting  approximately 
250  boats  to  utilize  the  recreational  facilities  provided. 


ASSESSMENT  AND  EVALUATION  OF  DETAILED  PLANS 


This  section  contains  an  analysis  of  the  four  improvement 
alternatives  selected  for  detailed  study.  Evaluation  of  the 
alternatives  is  based  on  their  attainment  of  the  project  planning 
objectives.  Although  the  marina  is  not  a  part  of  the  federal  project, 
its  impact  has  been  incorporated. 


GENERAL  ASSESSMENT  AND  EVALUATION  OF  IMPACTS 


The  general  impacts  of  the  proposed  project  which  are  common  to 
all  four  alternatives  are  evaluated  below.  Impacts  which  are  unique 
to  each  alternative  are  assessed  and  evaluated  in  subsequent  sections 
of  this  report. 


DREDGING  IMPACTS  -  Dredging  operations  cause  both  short-term  and 
long-term  impacts  including  temporary  air,  noise  and  water  pollution. 

The  most  serious  impact  is  the  effects  of  increased  turbidity  on 
shellfish  and  finfish.  For  these  reasons,  dredging  of  the  Island  End 
River  will  be  scheduled  to  take  place  in  the  fall  and  thereby  avoid 
adverse  effects  on  the  anadromous  alewives  in  the  Mystic  River. 

Long-term  impacts  of  dredging  include  removal  of  existing  benthic 
organisms  from  the  river  bottom,  removal  or  alteration  of  marine  habitats 
in  the  intertidal  zone  or  elsewhere  on  the  river  bottom,  and  alteration 
of  tidal  currents. 

The  predominant  marine  species  expected  to  be  displaced  by 
dredging  of  the  Island  River  is  clamworm.  It  is  also  expected  that 
dredging  will  result  in  the  removal  of  some  soft-shell  clams  in  the 
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lower  itvu'hu. 

,  -d  too  r  ivet  . 
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■  long-term  impacts  on 

these  species 

will  be  rr.it  i- 
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the  yiution  of 
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iver  bottom  between 

the  low  and  hi< 

water  line.-.  Impact'  on  the  intertidal  zone  increase  from  Plan  A 
(minimum)  to  Plan  P  'maximum).  Construction  of  marina  facilities  by 
the  City  would  -t  nine  additional  dredginq  and  removal  or  alteration 
of  the  inter t  .  nr  .^ne.  However,  the  impacts  are  not  direct  impacts 
of  the  :  •  :•>  rl  too  -  ft. 

"'he  intertidal  zone  is  eliminated  when  sections  of  the  river 
bottom  are  dredged  ro  a  depth  below  MLW.  it  will  be  altered  when 
dredging  results  in  steepening  existing  bottom  slopes  between  MLW  and 
MHK.  The  area  is  a  valuable  source  of  organisms  at  the  lower  end  of 
the  food  chain  and  also  a  potential  habitat  for  shellfish.  Although 
the  intertidal  area  of  the  Island  End  River  is  currently  polluted, 
shellfish  could  conceivably  be  harvested  if  long-term  improvements 
in  water  quality  occur. 

The  amount  of  dredging  required  ranges  from  51,800  cubic  yards 
for  Plan  A  to  111,000  cubic  yards  for  Plan  D.  Construction  of  the 
marina  basin  will  require  removal  of  an  additional  65,000  cubic  yards 
ci  material  by  the  developers. 

SHORELINE  IMPACTS  -  None  of  the  four  alternative  plans  will 
impact  the  Everett  shoreline.  Minimizing  involvement  with  this 
shoreline  is  one  of  the  project  planning  concerns.  In  Plans  C,  and 
P.  some  shoreline  protection  such  as  a  riprap  revetment  will  be 
required  along  the  Chelsea  side  of  the  river  to  facilitate  construction 
of  the  channel. 

The  marina  basin,  common  to  all  four  alternatives ,  will  require 
the  construction  of  approximately  1,250  feet  of  revetment  along  the 
Chelsea  shoreline. 

IMPACTS  ON  NAVIGATION  -  At  present,  recreational  boating  in  the 
river  is  limited  to  an  occasional  transient  craft  at  intermediate  and 
high  tide  levels.  Apparently  no  boats  are  permanently  moored  in  the 
river.  Development  of  a  250  boat  marina  and  a  boat  launching  ramp 
will  result  in  extensive  recreational  use  of  the  river.  Plan  A,  which 
requires  joint  use  of  the  existing  channel  by  recreational  craft  and 
large  ships,  will  cause  some  disruption  to  navigation. 

Plans  B  through  D  have  less  significant  negative  impacts  on 
existing  shipping  in  the  river. 
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SOCIAL  AND  COMMUNITY  IMPACTS  -  The  proposed  project  will  have  a 
beneficial  impact  on  the  City  of  Chelsea's  plans  for  redevelopment  of 
the  Chelsea  Naval  Hospital  property.  Full  scale  redevelopment  of  the 
Naval  Hospital  will  in  turn  enhance  the  ability  of  the  City  to  provide 
better  community  services  through  added  revenues  by  increasing  the 
limited  tax  base  of  the  City.  The  project  will  also  have  the  beneficial 
effect  of  increasing  recreational  opportunities  for  the  residents  of 
Chelsea  and  nearby  communities. 

ECONOMIC  IMPACTS  -  Economic  impacts  of  the  proposed  project  have 
been  evaluated  by  determining  the  estimated  costs  and  benefits.  The 

cost  estimates  are  based  upon  consideration  of  numerous  factors  including 

the  quantities  of  dredge  material,  mobilization  and  demobilization, 
equipment  costs  and  wage  rates,  anticipated  dredging  rates  in  cubic  yards 
per  hour,  engineering,  supervision,  administration,  and  contingencies. 

Equivalent  annual  costs  have  been  calculated  for  the  purpose  of 
the  benefit/cost  analysis.  These  costs  have  been  determined  using 
the  anticipated  1980  rate  of  7  1/8  percent. 

Benefits  of  the  proposed  project  have  been  calculated  on  the 
assumption  that  a  marina  for  100  boats  will  be  completed  by  1982  and 
will  be  gradually  expanded  to  a  maximum  of  250  boats  by  1992.  Cal¬ 
culation  of  project  benefits  is  based  on  a  procedure  using  the  estimated 

annual  return  on  the  owner's  investment  in  h is  boat,  a  measure  of  his 

"willingness  to  pay"  for  recreational  facilities.  The  method  of 
projecting  the  boat  fleet  and  detailed  benefit/cost  calculations  are 
contained  in  Appendix  6. 


MITIGATION  REQUIREMENTS 


Mitigation  measures  would  include  steps  to  control  the  temporary 
noise,  air  and  water  pollution  due  to  dredging  equipment.  Dredging 
would  be  scheduled  to  take  place  during  the  fall  months  so  as  to  avoid 
suspension  of  water  pollutants  during  the  spring  alewife  run  in  the 
Mystic  River. 
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IMPLEMENTATION  RESPONS I P I L ! f T ES 


COST  ALLOCATION  -  One  hundred  percent  of  the  cost  of  the  project 
is  allocated  to  the  recreational  channel.  There  are  no  other  com¬ 
ponents  in  the  federal  project. 

COST  APPORTIONMENT  -  The  federal  rover r.'tr.t  is  responsible  for 
SO  oercent  of  the  first  cost  of  construction  and  100  percent  of  the 
cost  for  all  future  maintenance  as  required.  Local  costs  will  in¬ 
clude  50  percent  of  the  first  cost  of  construction  and  100  percent  of 
all  necessary  shoreline  protection  structures,  construction  of  the 
marina  basin  and  facilities  and  all  public  :.ccess  roads  and  parking 
areas  as  required.  Federal  and  local  cor. t^  vary  for  each  of  the 
alternatives . 

FEDERAL  RESPONSIBILITIES  -  The  federal  project  consists  of 
dredging  the  access  channel  only.  The  federal  project  does  not 
include  any  marina  facilities,  shoreline  protection,  or  site  work 
at  any  land  disposal  areas. 

NON-FEDERAL  RESPONSIBILITIES  -  The  specific  local  requirements 
as  contained  in  the  Rivers  and  Harbors  Act  are  as  follows: 

(1)  Provide  a  50  percent  cash  contribution  toward  construction 
costs,  determined  in  accordance  with  existing  policies  for  regularly 
authorized  projects,  in  view  of  recreational  benefits,  land 
enhancement  benefits  or  similar  type  special  and  local  benefits 
expected  to  accrue. 

(2)  Provide,  maintain  and  operate  without  cost  to  the  United 
States,  an  adequate  public  landing  with  provisions  for  the  sale  of 
motor  fuel,  lubricants  and  potable  water,  open  and  available  to  the 
use  of  all  on  equal  terms. 

(3)  Provide  without  cost  to  the  United  States  all  necessary 
lands,  easements  and  rights-of-way  required  for  construction  and 
subsequent  maintenance  of  the  project  including  suitable  dredged 
material  disposal  areas  with  necessary  retaining  dikes,  bulkheads, 
and  embankments. 

(4)  Hold  and  save  the  United  states  free  from  damages  that  may 
result  from  construction  and  maintenance  of  the  project. 

(5)  Accomplish  without  cost  to  the  United  States  alterations  and 
relocations  as  required  in  sewer,  water  supply,  drainage  and  other 
utility  facilities. 
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(6)  Provide  and  maintain  berths,  floats,  piers,  and  similar 
marina  and  mooring  facilities,  as  needed  for  transient  and  local 
vessels,  as  well  as  necessary  trailer  facilities,  access  roads, 
parking  areas  and  other  needed  public  use  shore  facilities,  open  and 
available  to  all  on  equal  terms.  Only  minimum,  base  facilities  and 
services  are  required  as  part  of  the  project.  The  actual  scope  or 
extent  of  facilities  and  services  provided  over  and  above  the  required 
minimum  is  a  matter  of  local  decision.  The  manner  of  financing  such 
facilities  and  services  is  a  local  responsibility. 

(7)  Assume  full  responsibility  for  all  project  costs  in  excess 
of  the  federal  cost  limitation  of  $2,000,000  under  the  Section  107 
program. 

(8)  Establish  regulations  prohibiting  the  discharge  of  untreated 
sewage,  garbage,  and  other  pollutants  into  the  waters  of  the  harbor. 

It  should  be  noted  here  that  although  item  number  (6)  above 
requires  that  local  governments  need  provide  only  the  basic,  minimum 
facilities,  the  benefits  estimated  for  this  project  are  dependent 
on  the  extent  of  the  mooring  facilities  provided  by  the  City.  This 
study  has  assumed  that  the  City  of  Chelsea  will  provide  marina 
facilities  with  a  maximum  capacity  of  250  boats  as  stated  in  the 
Chelsea  Naval  Hospital  Redevelopment  Master  Plan. 

This  study  has  found  that  although  it  will  prove  costly, 
construction  of  a  250  boat  marina  in  the  Island  End  River  is  feasible. 
The  estimated  cost  for  construction  of  the  marina,  exclusive  of  floats, 
piers,  utilities  and  shore  facilities  is  about  $800,000,  or  over  $3,200 
per  berth.  Because  revenues  from  leasing  of  berth  space  will  probably 
not  cover  the  City's  initial  cost,  construction  of  the  marina  must  be 
considered  as  a  public  investment. 

The  following  sections  of  this  report  consist  of  an  assessment 
and  evaluation  of  impacts  which  are  specific  to  the  individual 
alternative  plans. 


PLAN  A 

PLAN  DESCRIPTION 


Plan  A  would  involve  the  joint  use  of  the  existing  channel  near  the 
river's  mouth  by  recreational  and  commercial  craft.  The  small  craft 
channel  would  be  dredged  1,300  feet  beyond  the  upstream  end  of 
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the  existing  commercial  channel.  The  upstream  channel  would  be  100 
feet  wide  by  6  feet  deep  at  mean  low  water.  If  would  be  located 
roughly  80  to  100  feet  from,  and  parallel  to,  the  Everett  shoreline. 
Plans  A,  B,  C  and  D  are  all  based  on  the  assumption  that  a  marina  and 
boat  launching  ramp  will  be  constructed  with  the  approximate 
configuration  shown  in  Figure  2-1. 

The  area  to  be  dredged  for  the  channel  generally  follows  the 
MLW  stream  bed.  The  present  elevation  of  the  river  bottom  in  the 
area  of  the  proposed  channel  ranges  between  1  1/2  feet  below  to  about 
3  feet  above  mean  low  water. 


IMPACT  ASSESSMENT 


DREDGING  IMPACTS  -  Plan  A  requires  that  51,800  cubic  yards  of 
material  be  dredged.  Additionally,  2.2  acres  of  intertidal  area 
would  be  removed  and  1/2  acre  of  intertidal  area  would  be  altered 
for  the  federal  access  channel.  Additional  dredging  and  intertidal 
zone  modification  would  be  required  for  the  marina  basin,  however, 
this  is  a  local  responsibility  and  not  directly  attributable  to  the 
federal  project. 

SHORELINE  IMPACTS  -  The  Plan  A  channel  does  not  result  in  any 
shoreline  changes, 

IMPACTS  ON  NAVIGATION  -  Since  Plan  A  involves  the  joint  use  of 
the  existing  channel  for  both  commercial  and  recreational  craft,  it 
would  have  an  adverse  impact  on  existing  shipping.  Although  there 
may  be  some  minor  delays  to  shipping,  the  larger  less  maneuverable 
ships  have  the  right-of-way  legally.  Recreational  craft  would 
be  forced  to  wait  for  the  barges  and  freighters  to  be  maneuvered  in 
the  narrow  channel.  Based  on  the  number  of  shipping  operations,  it 
is  estimated  that  the  recreational  benefits  of  Plan  A  would  be 
reduced  about  7  percent  due  to  delays. 

Safety  factors  are  more  difficult  to  quantify.  The  primary 
dangers  of  joint  use  of  a  channel  by  ships  and  small  craft  are 
those  of  collisions  due  to  a  small  boat  cutting  across  the  path  of 
a  larger  craft  and  the  potential  of  a  small  boat  coming  too  close  to 
the  turbulent  wake  produced  by  the  large  commercial  tugs.  These 
problems  would  be  of  greatest  concern  for  inexperienced  boaters 
who  might  be  unaware  of  the  dangers.  It  should  be  noted  that  shared 
use  of  channels  by  commercial  ships  and  recreational  boats  is  common 
in  harbor  areas. 
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Although  no  quantitative  assessment  of  the  safety  impacts  have 
been  made,  Plan  A  is  considered  to  have  an  adverse  impact  in  this  regard. 

ECONOMIC  IMPACTS  -  Dredging  disposal  costs  are  based  upon 
disposal  at  sea.  If  land  disposal  of  dredged  material  is  required, 
then  the  estimated  costs  would  be  subject  to  change. 

The  estimated  first  cost  of  Plan  A  is  $518,000.  The  equivalent 
annual  cost  based  on  an  interest  rate  of  7  1/8  percent  is  $53,000. 

The  annual  project  benefit  is  estimated  at  $369,800. 

Annual  costs  and  benefits  are  shown  below. 

Annual  Costs  Annual  Benefits  B/C  Ratio  Net  Benefits 

$57,000  $369,800  6.4  $312,800 


EVALUATION  AND  TRADEOFF  ANALYSIS 


Plan  A  minimizes  dredging  requirements  by  utilizing  the  existina 
commercial  channel.  Therefore,  this  alternative  has  the  lowest 

initial  as  well  as  annual  maintenance  cost.  It  also  has  the  least 
impact  on  existing  marine  life  in  the  river  since  no  dredging  will 
take  place  in  the  lower  section  of  the  river. 

However,  Plan  A  has  an  adverse  impact  on  boating  convenience 
and  safety  arising  from  shared  use  of  the  commercial  channel.  It  also 
presents  a  secondary  safety  problem  which  is  difficult  to  quantify. 

Plan  A  would  require  recreational  craft  to  pass  in  close  proximity  to 
the  Exxon  terminal  where  large  volumes  of  volatile  substances  are 
handled  and  stored. 

Plan  A  would  have  virtually  no  impact  on  the  existing 
environmental  conditions  downstream  of  the  marina  site,  resulting  in 
the  maximum  preservation  of  the  intertidal  areas.  It  would  have  no 
positive  aesthetic  impacts,  however,  as  extensive  mudflats  would 
remain  adjacent  to  the  proposed  waterfront  park. 


COST  APPORTIONMENT 


The  local  share  of  the  costs  of  the  federal  project  for  Plan  A 
is  estimated  at  $259,000  plus  a  100  percent  share  of  related  shore 
improvements  which  are  not  part  of  the  federal  project. 
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PUBLIC  VIEWS 


VIEW  OF  FEDERAL  AGENCIES  -  The  United  States  Coast  Guard  Office 
of  Marine  Safety  recommended  that  the  shared  channel  not  be  recommended 
due  to  potential  safety  problems.  The  U.S.  Fish  and  Wildlife  Service 
recommended  that  the  plan  be  selected  because  it  minimizes  impacts  on 
marine  life.  Appendix  3  contains  copies  of  statements  from  these 
aoencies . 

VIEWS  OF  NON-FEDERAL  AGENCIES  AND  OTHERS  -  Use  of  the  existing 
commercial  channel  was  generally  not  viewed  favorably  by  the  industries 
in  Everett  currently  using  the  channel.  The  industries  were  generally 
more  concerned  with  trespass  problems  rather  than  possible  boating 
accidents.  A  representative  of  Exxon  Corporation  felt  that  the  small 
boat  channel  should  be  separated  from  the  commercial  channel. 


PLAN  B 

PLAN  DESCRIPTION 


Plan  B  involves  construction  of  a  separate  channel  for 
recreational  craft  parallel  to  and  contiguous  with  the  existing 
commercial  channel.  Upstream  of  the  commercial  channel,  the 
alignment  of  the  recreational  channel  would  generally  correspond  to 
that  in  Plan  A. 

The  boundary  of  the  existing  shipping  channel  is  somewhat 
irregular.  For  the  purposes  of  this  study,  the  channel  was 
considered  to  be  200  feet  in  width  from  the  Mystic  River  to  a  point 
400  feet  upstream.  It  then  tapers  to  120  feet  in  width  at  the  end 
of  the  Coldwater  Seafood  wharves.  These  dimensions  provide  for  a 
channel  slightly  wider  than  the  existing  one.  At  present,  the 
channel  is  somewhat  restricted  at  low  water,  especially  in  the  area 
of  the  Marquette  Cement  Corporation  wharves.  The  dimensions  described 
above  will  allow  future  widening  of  the  existing  commercial  channel 
at  its  present  24  foot  depth.  This  will  allow  vessels  bound  for  the 
Coldwater  Seafood  Corporation  wharves  to  maneuver  past  barges  berthed 
at  the  Marquette  wharves. 
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The  small  boat  channel  would  be  constructed  by  dredging  a  "shelf" 
along  the  edge  of  the  deeper  channel.  Presently  the  western  edge  of 
the  channel  in  Plan  B  is  generally  at  or  near  the  desired  6  foot  depth. 
The  eastern  edge  is  generally  at  an  elevation  of  0  to  2  feet  above  MLW. 


IMPACT  ASSESSMENT 


DREDGING  IMPACTS  -  Plan  B  requires  the  dredging  of  approximately 
64,100  cubic  yards  for  the  access  channel.  Plan  B  involves  removal  of 
3.0  acres  of  intertidal  area  and  the  alteration  of  1.0  additional  acres 
Construction  of  marina  facilities  by  the  city  would  require  additional 
dredging  and  removal  or  alteration  of  the  intertidal  zone,  however,  the 
impacts  are  not  direct  impacts  of  the  federal  project. 

SHORELINE  IMPACTS  -  Plan  B  does  not  result  in  any  changes  to 
the  existing  shoreline. 

NAVIGATION  IMPACTS  -  Plan  B  would  have  minimal  impacts  on  the 
existing  industrial  shipping  operations.  The  small  boat  channel  would 
be  placed  adjacent  to  the  existing  channel,  allowing  small  boats  to 
pass  the  larger  craft  more  freely  even  at  low  tides. 

The  safety  problems  inherent  in  Plan  A  are  greatly  reduced  but 
are  not  eliminated.  Even  though  a  separate  channel  would  be  provided 
for  small  boats,  it  is  likely  that  some  would  stray  into  the  existing 
channel.  In  addition,  the  wake  generated  by  the  large  boats  would 
generate  waves  in  the  small  boat  channel. 

ECONOMIC  IMPACTS  -  The  initial  cost  of  the  federal  project  for 
Plan  B  is  $629,000.  The  equivalent  annual  cost  is  estimated  at 
$64,390  at  an  interest  rate  of  7  1/8  percent.  Project  benefits  are 
estimated  at  $397,800  annually. 

Annual  Costs  Annual  Benefits  B/C  Ratio  Met  Benefits 

$68,000  $397,800  5.8  $329,800 


EVALUATION  AND  TRADEOFF  ANALYSIS 


Construction  of  a  separate,  parallel  recreational  channel  in 
the  lower  portion  of  the  Island  End  River  can  be  accomplished  with  a 
relatively  modest  increment  in  the  quantity  of  dredging  required  by 
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Plan  A.  Much  of  the  area  within  the  proposed  recre?'.  onal  channel 
in  the  lower  portion  of  the  river  is  already  eeper  than  6  feet  at 
MLW  and  will  therefore  not  require  dredging.  The  modest  adciit'onal 
amount  of  dredging  will  increase  boating  safety  and  convenience  by 
providing  a  separate  recreational  channel.  The  industrial  concern;; 
would  be  free  to  utilize,  modify,  and  maintain  the  existing  rhanne: 
within  the  limitation  of  existing  laws,  codes  and  regulations. 


COST  APPORTIONMENT 


Local  government  would  be  responsible  for  payment  of  an  estimated 
$314,500  which  is  50  percent  of  the  initial  cost  of  the  federal 
project.  Local  responsibility  also  includes  a  100  percent  share  of 
related  shore  improvements  which  are  not  a  part  of  the  federal  project. 


PUBLIC  VIEWS 


VIEWS  OF  FEDERAL  AGENCIES  -  The  U.S.  Coast  Guard,  Office  of 
Marine  Safety  felt  that  a  plan  which  widens  the  existing  channel 
would  provide  the  best  solution. 

VIEWS  OF  NON-FEDERAL  AGENCIES  AND  OTHERS  -  At  a  review  meeting  on 
August  9,  1979,  representatives  of  the  Massachusetts  Office  of  Coastal 
Zone  Management  and  the  Division  cf  Marine  Fisheries  stated  their 
preference  for  Plan  A  based  on  the  related  minimum  dredging  impacts. 
They  agreed,  however,  that  additional  economic  and  environmental  costs 
could  be  justified  in  order  to  provide  the  incremental  safety  benefits. 


PLAN  C 

PLAN  DESCRIPTION 


Plan  C  involves  construction  of  a  channel  for  recreational  craft 
on  an  alignment  that  is  completely  separated  from  the  existing 
commercial  channel.  At  the  mouti  of  the  river  the  small  boat  channel 
would  be  located  about  280  feet  from  the  Exxon  Corporation  wharves. 
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Upstream,  the  Plan  C  channel  tapers  towards  the  commercial  channel. 

Two  small  bends  are  located  in  the  channel,  the  second  at  the  point 
where  the  proposed  marina  would  begin. 

The  channel  location  in  Plan  C  generally  corresponds  to  that 
shown  in  the  Reconnaissance  Report.  It  is  as  near  to  the  Chelsea 
shoreline  as  possible  without  requiring  extensive  revetment  to  provide 
shore  protection. 


IMPACT  ASSESSMENT 


DREDGING  IMPACTS  -  Plan  C  requires  the  dredging  of  89,700  cubic 
yards  of  material.  Approximately  4.9  acres  of  intertidal  zone  area  will 
be  removed  and  an  additional  1.9  acres  will  be  altered.  Additional 
dredging  and  intertidal  zone  impacts  would  result  from  constraints  of 
the  proposed  marina.  These  impacts  are  only  indirectly  attributable 
to  the  federal  project. 

SHORELINE  IMPACTS  -  Plan  C  would  require  revetment  along  200 
feet  of  shoreline  to  maintain  the  stability  of  the  desired  slopes. 

NAVIGATION  IMPACTS  -  Plan  C  provides  a  channel  that  is  completely 
separate  from  the  commercial  channel.  Although  the  project  benefits 
of  Plan  C  would  be  approximately  the  same  as  Plan  B,  a  somewhat  higher 
level  of  safety  and  convenience  would  be  provided. 

ECONOMIC  IMPACTS  -  The  estimated  first  cost  of  Plan  C  is  $872,000. 
The  equivalent  annual  cost  is  $88,980  at  a  7  1/8  percent  interest  rate. 
Project  benefits  are  estimated  at  $397,800  annually. 

Annual  Costs  Annual  Benefits  B/C  Ratio  Net  Benefits 

$95,000  $397,800  4.2  $3.02,800 

EVALUATION  AND  TRADEOFF  ANALYSIS 

Plan  C  provides  a  separation  zone  between  the  commercial  and 
the  small  boat  channels  at  the  expense  of  additional  dredging,  however, 
Plan  C  has  a  greater  adverse  effect  on  intertidal  zones. 


COST  APPORTIONMENT 

Local  government  would  be  responsible  for  50  percent  of  the 
initial  cost  of  the  federal  project  at  a  cost  of  $436,000.  Local 
responsibility  also  includes  a  100  percent  share  of  related  shore 
improvements  which  are  not  part  of  the  federal  project. 
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PUBLIC  VIEWS 


* 


VIEWS  OF  FEDERAL  AGENCIES  -  The  National  Marine  Fisheries  Service 
believes  that  Plan  C  will  produce  an  excessive  impact  on  the  intertidal 
zone . 

VIEWS  OF  NCN-FEDERAL  AGENCIES  -  The  Massachusetts  Office  of 
Coastal  Zone  Management  and  the  Massachusetts  Division  of  Marine 
Fisheries  also  believe  tnat  Plan  C  will  have  an  excessive  impact  on 
the  intertidal  zone. 

PLAN  D 


PLAN  DESCRIPTION 


In  Plan  D,  the  small  boat  channel  is  aligned  as  closely  to  the 
Chelsfc.  shoreline  as  possible,  providing  the  maximum  separation  zone 
between  the  small  craft  and  commercial  channels.  The  western  edge  of 
the  proposed  channel  is  separated  from  the  Exxon  terminal  docks  by 
approximately  380  feet.  This  alignment  requires  approx irately  58C 
feet  of  : evetment  along  the  Chelsea  shoreline. 

IMPACT  ASSESSMENT 

DREDGING  IMPACTS  -  Plan  D  would  require  the  dredging  of 
approximately  110,100  cubic  yards  of  material,  the  removal  of 
6.2  acres  of  intertidal  zone  and  alteration  of  an  additional  2.3 
acres  of  intertidal  zone.  In  addition  to  the  above,  construction 
of  marina  facilities,  which  are  not  part  of  the  federal  project, 
will  cause  additional  dredging  and  intertidal  zone  impacts. 


Plan  D  has  the  greatest  impact  of  any  plan  on  the  intertidal 
zones  near  the  mouth  of  the  river  where  marine  life  is  to  be  found  in 
greater  diversity. 

SHORELINE  IMPACTS  -  Because  the  channel  alignment  in  Plan  D  is 
so  close  to  the  shoreline,  revetment  would  be  required  to  maintain 
the  channel  side-slope  stability.  At  locations  where  the  revetment 
would  be  required  the  shoreline  is  presently  suffering  from  erosion. 

NAVIGATION  IMPACTS  -  Plan  D  enhances  safety  and  convenience 
by  providing  a  maximum  separation  of  the  small  boats  and  large  ships. 
However,  Plan  D  would  leave  potentially  hazardous  shoals  between  the 
small  boat  channel  and  the  commercial  channel. 
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Some  of  these  points  in  the  river  bottom  would  expose  rocky 
surfaces  2  to  4  feet  above  MLW.  These  shoals  would  be  covered  at 
interim  tides.  Although  they  would  be  outside  of  the  small  boat 
channel  they  could  represent  a  hazard  to  boaters. 

ECONOMIC  IMPACTS  -  Plan  D  would  have  an  initial  cost  of  $1,058,000 
and  an  equivalent  annual  cost  of  $107,800  based  upon  an  annual  interest 
rate  of  7  1/8  percent.  Annual  benefits  are  estimated  at  $397,800. 

Annual  Costs  Annual  Benefits  B/C  Ratio  Net  Benefits 

$117,000  $397,800  3.4  $282,800 


EVALUATION  AND  TRADEOFF  ANALYSIS 

Plan  D  has  the  maximum  cost  and  requires  the  greatest  amount  of 
dredging  and  shorline  protection.  Although  Plan  D  has  the  greatest 
environmental  impacts,  it  is  the  plan  most  preferred  by  the  City  of 
Chelsea.  The  City  prefers  that  the  channel  be  located  close  to  its 
shoreline  as  they  desire  to  have  open  water  as  close  to  the  park  as 
possible. 


COST  APPORTIONMENT 


Local  government  would  be  responsible  for  the  payment  of  an 
estimated  $529,000  which  is  50  percent  of  the  initial  cost  of  the 
federal  project.  Local  responsibility  also  includes  a  100  percent 
share  of  related  shore  improvements  which  are  not  part  of  the  federal 
project. 


PUBLIC  VIEWS 


VIEWS  OF  FEDERAL  AGENCIES  -  At  the  review  meeting  cited  earlier, 
the  National  Marine  Fisheries  Service  expressed  the  belief  that  Plan  D 
has  an  excessive  adverse  impact  on  the  intertidal  zone. 

VIEWS  OF  NON-FEDERAL  AGENCIES  -  The  Massachusetts  Office  of 
Coastal  Zone  Management  and  Massachusetts  Division  of  Marine  Fisheries 
also  felt  that  Plan  D  will  have  a  more  substantial  impact  than  the 
other  alternatives.  The  City  of  Chelsea  favors  a  plan  that  will 
result  in  a  maximum  dredging  effort  which  they  feel  will  enhance  the 
aesthetic  quality  of  the  river  by  providing  an  increased  area  of  open 
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water  at  low  tide.  Representatives  of  the  Exxon  Corporation  expressed 
an  opinion  in  favor  of  having  the  small  boat  channel  located  as  far  as 
possible  from  their  terminal.  Thus,  Plan  D  best  fulfills  the  desires 
of  the  City  of  Chelsea  and  Exxon  Corporation. 


COMPARISON  OF  DETAILED  PLANS 


In  general,  there  is  a  tradeoff  between  the  increased  separation 
between  the  recreational  and  commercial  channels  and  the  minimization 
of  project  economic  and  environmental  costs.  While  all  four  plans  have 
i’et  benefits  and  B/C  ratios  significantly  greater  than  one,  these 
ratios  decrease  as  the  channel  is  moved  closer  to  the  Chlesea  shore¬ 
line. 


Although  Plan  A  has  the  highest  benefit/cost  ratio,  net  benefits 
(benefits  minus  costs)  are  greater  for  Plan  B  than  for  Plan  A.  Net 
benefits  for  Plan  C  are  lower  than  those  of  either  Plan  A  or  Plan  B. 
Plan  D  has  the  lowest  net  benefits.  Generally,  environmental  impacts 
increase  in  severity  from  Plan  A  to  Plan  D.  Plan  D  has  a  significant 
adverse  effect  on  the  intertidal  zone  at  the  mouth  of  the  river 
where  a  greater  diversity  of  marine  life  currently  exists. 

Aesthetic  impacts  are  considered  most  positive  for  Plans  C  and 
D  due  to  the  increase  in  open  water  area  at  low  tide.  The  City  of 
Chelsea  considers  increasing  the  area  of  open  water  to  be  an 
important  factor  for  enhancing  the  appearance  of  the  Island  End 
River  when  viewed  from  the  luxury  housing  or  the  waterfront  park  on 
the  former  Naval  Hospital  property.  Plans  C  and  D  would  eliminate 
the  mud  flats  by  bringing  the  low  water  line  closer  to  the  Chelsea 
shoreline.  Plans  A  and  B  would  have  minimal  impacts  on  areas  close 
to  shore,  downstream  of  the  marina. 

Plan  A  has  lower  navigation  benefits  than  Plans  B,  C,  and  D, 
due  to  delays  encountered  by  recreational  boats  when  passing  by  the 
industrial  wharves  and  conflicting  with  commercial  shipping.  The 
navigational  benefits  of  the  other  plans  are  essentially  the  same, 
although  there  is  a  difference  in  an  unquantif iable  safety  factor. 

Plan  B  is  considered  significantly  better  than  Plan  A  in  this  respect. 
Plans  C  and  D  provide  few  additional  safety  benefits  beyond  Plan  B. 
Plan  D  introduces  the  potential  safety  problem  of  shoals  between  the 
commercial  and  recreational  channels. 


RATIONALE  FOR  DESIGNATION  OF  THE  NED  PLAN 


Plan  B  has  been  designated  as  the  NED  plan  based  on  the  criteia 
of  the  highest  net  benefits. 


RATIONALE  FOR  DESIGNATION  OF  THE  EQ  PLAN 

None  of  the  four  plans  considered  in  detail  meet  the  criteria  for 
designation  as  an  EO  plan.  however,  Plan  A  has  been  designated  as  the 
EQ  plan  because  it  has  the  least  overall  environmental  impacts.  Plan  A 
results  in  the  lowest  dredging  requirements. 

RATIONALE  FOR  SELECTED  PLAN 

Plan  B  is  recommended  for  implementation.  It  provides  maximum 
net  benefits,  while  its  environmental  impacts  are  not  significantly 
greater  than  Plan  A.  In  the  short  term  it  will  require  only  a  23 
percent  increase  in  the  quantity  of  dredging  above  that  required  for 
Plan  A.  In  the  long  term  it  will  require  an  increase  of  only  36 
percent  on  the  area  of  intertidal  zone  to  be  removed  above  that 
required  by  Plan  A.  Plans  C  and  D  require  substantially  greater 
intertidal  zone  removal  and  dredging.  Plan  B  enhances  social  well 
being.  It  affords  greater  safety  benefits  and  minimizes  potential 
interference  and  delays  by  providing  a  separate  channel  for  small 
craft.  Plan  B  is  compatible  with  redevelopment  of  the  Chelsea  Naval 
Hospital  site  as  are  Plans  A,  C,  and  D.  Long  term  positive  impacts 
on  regional  development  should  also  be  comparable  for  all  plans. 

Short  term  employment  under  Plan  B  will  be  greater  than  that  provided 
by  Plan  A  but  less  than  that  provided  by  Plans  C  and  D.  Secondary 
short  term  construction  employment  impacts  for  the  marina  and  related 
shore  facilities  will  be  comparable  under  all  plans. 


CONCLUSIONS 


As  Division  Engineer  of  the  New  England  Division,  Corps  of 
Engineers,  I  have  reviewed  and  evaluated  in  the  overall  public 
interest,  all  pertinent  data  concerning  the  proposed  plan  of  improve¬ 
ment,  as  well  as  the  stated  views  of  other  interested  agencies  and 
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the  concerned  public  relative  to  the  various  practica1  alternatives 
in  providing  navigation  improvements  in  Island  End  River,  Chelsea, 
Massachusetts. 

che  possible  consequences  of  alternatives  have  been  studied 
according  to  engineering  feasibility,  environmental  impacts,- 
economic  factors  of  regional  and  national  resource  development  and 
other  considerations  of  social  well-being  in  the  public  interest. 

The  ramifications  of  these  issues  have  been  stated  in  detail  in  the 
formulation  of  this  plan  of  improvement  and  in  other  sections  of 
this  report. 

In  summary,  there  are  substantial  benefits  to  be  derived  by 
providing  the  anticipated  recreational  boaters  in  the  Island  End 
River  with  reliable  access  to  the  river  at  all  stages  of  tide. 

The  following  Table  1,  System  of  Accounts,  is  a  general  analysis 
relevant  to  plan  selection.  It  presents  the  determinative  factors 
that  underly  each  final  alternative  by  displaying  the  significant 
beneficial  and  adverse  impacts.  This  system  is  utilized  for  the 
purpose  of  tradeoff  analysis  and  final  decision  making. 

It  is  noted  that  the  improvement  would  cause  a  minor  disruption 
of  the  environment  during  dredging  and  disposal  operations.  However, 
as  those  impacts  are  not  considered  significant,  an  Environmental 
Assessment  has  been  performed  in  lieu  of  an  Environmental  Impact 
Statement.  Due  to  the  significant  benefits  attributable  to  the 
recreational  boating  industry,  it  is  considered  tnat  this  adverse 
environmental  effect  would  be  more  than  offset  by  improvement  in  the 
overall  economic  growth  of  the  region. 

I  find  that  the  proposed  action,  as  developed  in  this  report,  is 
based  on  a  thorough  analysis  and  evaluation  of  various  practicable 
alternative  courses  of  action  for  achieving  the  stated  objective, 
that,  wherever  adverse  effects  are  found  to  be  involved,  they  cannot 
be  avoided  by  following  reasonable  alternatives  and  still  achieve  the 
specified  purposes;  that  where  the  proposed  action  has  an  adverse 
effect,  this  effect  is  either  ameliorated  or  substantially  outweighed 
by  other  considerations.  The  recommended  action  is  consistent  with 
national  policy,  statutes,  and  administrative  directives,  and  should 
best  serve  the  interests  of  the  general  public. 
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TABLE  1 

SYSTEM  OF 

ACCOUNTS 

A.  PLAN  DESCRIPTION 

Without 

Plan  A  Plan  B 

Plan  C 

Plan  D 

Project 

Shared  Parrallel 

Separate 

Separate 

N .  A . 

Channel  Channel 

Channel 

Channel 

B. 

IMPACT  ASSESSMENT 

1 . 

NED 

a . 

Annual  Benefits 

0 

$369,800 

$397,800 

$397,800 

$397,800 

b. 

Annual  Const.  Cost  0 

38,200 

46,300 

64,200 

77,900 

c. 

Annual  Maint.  Cost  0 

18,800 

21,700 

30,800 

37,100 

d. 

B/C  Ratio 

0 

6.4 

5.8 

4.2 

3.4 

e. 

Net  Benefits 

0 

$312,800 

$329,800 

$302,800 

$282,800 

2. 

EQ 

a . 

Intertidal  Zone 
Removal  (Ac) 

0 

2.2 

3.0 

4.9 

6.2 

b. 

Intertidal  Zone 
Altered  (Ac) 

0 

0.5 

1.0 

1.9 

2.3 

c. 

Dredging  Impacts 
on  Water  Quality 

_ 

(1) 

(2) 

(3) 

(4) 

d. 

Shoreline  Impacts 
Revetment  (l.f.) 

0 

0 

0 

200 

600 

e. 

Aesthetics 

- 

(4) 

(3) 

(2) 

(1) 

- 

Project  EQ  Rank 

- 

(1) 

(2) 

(3) 

(4) 

3. 

SWB 

a. 

Interference  with 
Existing  Shipping 

_ 

Yes 

Possible 

Possible 

Possible 

b. 

Safety  for  Recr. 
Craft 

_ 

(4) 

(2) 

(D 

(3) 

c. 

Accident  Potential 
Exxon  Terminal 

_ 

(4) 

(3) 

(2) 

(D 

d. 

Impact  on  Naval 
Hospital  Plan 

Negative 

Positive 

Positive 

Positive 

Very  Pos. 

e. 

Active  Recr. 

- 

(4) 

(2) 

(D 

(3) 

- 

Project  SWB  Rank 

- 

(4) 

(2) 

(D 

(3) 

4. 

RD 

a. 

Employment  &  Growth  - 

Positive 

Positive 

Positive 

Positive 

- 

Project  RD  Rank 

- 

(4) 

(3) 

(2) 

(1) 

^Minimum  adverse  impacts 

4 

Maximum  adverse  impacts 
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TABLE  1 
(continued) 


Without  Plan  A 

Plan  B 

Plan  C 

Plan  D 

Project 

Shared 

Parallel 

Separate  Separate 

N.  A. 

Channel 

Channel 

Channel 

Channel 

c. 

PLAN  EVALUATION 

1 . 

CONTRIBUTIONS  TO 

PLANNING 

OBJECTIVES  AND  CRITERIA 

a.  Compatible  with 
Naval  Hosp.  Plan 

b.  Compatible  with 

No 

Yes 

Yes 

Yes 

Best 

MDC  Park 

No 

Yes 

Yes 

Yes 

Best 

c.  Compatible  with 

Marina 

No 

Yes 

Yes 

Yes 

Yes 

d.  Safety  and 
Maneuverability 

e.  Minimize 

- 

Restricted 

Yes 

Yes 

Yes 

Shipping  Conflicts 
f.  Discourage 

“ 

No 

Yes 

Yes 

Yes 

Boats  at  Exxon  Ter. 

No 

No 

Yes 

Yes 

Yes 

g.  Good  Channel 

Alignment 

Yes 

Yes 

Yes 

Yes 

h.  Min.  Dredging 

* 

(1) 

(2) 

(3) 

(4) 

2. 

PLAN  RESPONSE 
a.  Plan  Found 

Unacceptable  Chelsea 

Exxon 

- 

* 

* 

b.  City  must 

Const.  Marina 

No 

Yes 

Yes 

Yes 

Yes 

D. 

IMPLEMENTATION 
RESPONSIBILITY 
a.  Federal  Project 

$259,500 

$314,500 

$436,000 

$529,000 

b.  Local  Share 

- 

$259,500 

$314,500 

$436,000 

$529,000 

3. 

Marina,  Shore  Fac. 

&  Improvements 
a.  Federal  Share  (% 

)  - 

0 

0 

0 

0 

b.  Local  Share  (%) 

- 

100 

100 

100 

100 

National  Marine  Fisheries  Service  and  the 
Massachusetts  Division  of  Marine  Fisheries 
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RECOMMENDED  PLAN 


The  recommended  plan  for  the  Island  End  River,  Chelsea, 
Massachusetts  would  provide  recreational  boaters  with  the  following 
improvements:  a  100-foot  wide  access  channel  extending  from  the 
Mystic  River  for  a  length  of  approximately  2,500  feet  to  the  site  of 
the  proposed  marina.  The  proposed  plan  would  have  to  allow  for  an 
overall  depth  of  6  feet  at  mean  low  water. 


ENVIRONMENTAL  ASSESSMENT 


INTRODUCTION  AND  PROJECT  HISTORY 


In  keeping  with  the  National  Environmental  Policy  Act  of  1960,  the  New 
England  Division,  Amy  Corps  of  Engineers,  has  examined  environmental 
values  as  part  of  the  planning  and  development  of  the  proposed  action 
plan.  Background  environmental  information  was  compiled  for 
this  report  through  interviews  with  various  State  and  local  interest 
groups  and  a  search  of  published  literature.  This  report  provides  an 
assessment  of  environmental  impacts  and  alternatives  considered. 

The  proposed  project  provides  for  construction  of  an  access  channel  to  a 
marina  that  will  be  built  by  the  city  of  Chelsea. 

An  existing,  privately  maintained  commercial  channel  would  be  widened  and 
extended  to  create  a  recreational  channel  approximately  2500  feet  in 
length,  and  6  feet  deep  at  mean  low  water  (MLW).  Approximately  64,100 
c.y.  of  silty-clay  sediments  would  be  removed  by  clamshell  dredge  and 
disposed  of  at  the  "Boston  Foul  Area".  An  additional  64,900  cubic  yards, 
composed  of  similar  material  would  be  removed  from  the  marina  basin. 
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CORPS  OF  ENGINEERS 


PURPOSE  AND  NEED  FOR  ACTION 

The  Chelsea  Naval  Hospital,  a  U.  S.  Navy  installation  since  the  early 
1800's,  was  declared  surplus  In  December  of  1974.  Since  then,  the  city 
of  Chelsea  has  taken  steps  to  acquire  portions  of  the  property  for 
redevelopment,  including  both  waterfront  and  land-based  industrial, 
residential  and  recreational  uses.  The  development  of  a  marina  and 
related  facilities  are  key  aspects  of  the  redevelopment  master  plan.  If, 
however,  these  plans  are  to  be  fully  realized,  improvements  to  the  navi¬ 
gation  channel  in  the  Island  End  River  must  be  made.  At  the  request  of 
the  city  of  Chelsea,  the  New  England  Division  Army  Corps  of  Engineers 
initiated  a  study  to  determine  the  feasibility  of  providing  an  access 
channel  to  the  proposed  marina.  The  proposed  plan  of  improvement  is 
shown  on  Plate  1. 

Dredging  will  be  performed  under  a  private  contract  with  the  Government. 
Approximately  130,000  c.y.  of  material  will  be  removed  by  clamshell  dredge 
and  carried  by  barge  to  the  Boston  Foul  Area  for  open  water  disposal. 

The  Boston  Foul  Area  is  an  area  2  nautical  miles  in  diameter,  located  at 
approximately  the  280  foot  contour  line. 


ALTERNATIVES:  INCLUDING  THE  PROPOSED  ACTION 

During  the  course  of  developing  a  plan  that  would  compliment  the  city  of 
Chelsea's  redevelopment  effort  and  insure  a  safe  boating  channel,  four 
alternative  plans  of  improvement  were  evaluated. 

Alternative  A 

This  plan  provides  only  for  extension  of  the  existing  commercial 
channel  to  the  proposed  marina.  Recreational  boaters  would  be  forced  to 
share  the  existing  channel  with  large  tankers  and  tugboats.  While  this 
alternative  is  the  least  costly  and  causes  the  least  disruption  to  the 
marine  environment  of  Island  End  River,  boating  safety  is  jeopardized  and 
delays  to  recreational  boaters  is  likely. 

Alternative  B  -  The  Proposed  Plan 

The  proposed  project,  this  plan  calls  for  widening  and  extending 
the  existing  commercial  channel.  This  plan  keeps  dredging,  and 
consequently  associated  environmental  impacts,  to  a  minimum  while  still 
providing  a  separate  channel  for  use  by  recreational  boaters. 
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Alternative  C 


This  plan  is  somewhat  similar  to  Alternative  B  in  channel  alignment 
except  that  the  new  channel  would  be  closer  to  the  Chelsea  shoreline,  thus 
creating  a  distinct  and  separate  recreational  channel.  While  a  greater 
degree  of  safety  would  be  provided,  additional  material  would  have  to  be 
dredged  and  approximately  200  feet  of  shoreline  revetment  would  be 
required.  The  construction  costs  for  this  alternative  are  substantially 
greater  and  environmental  impacts  due  to  removal  of  more  substrate  would 
be  more  extensive. 

Alternative  D 

This  plan  calls  for  aligning  the  proposed  channel  as  closely  to  the 
Chelsea  shoreline  as  possible.  This  alignment  requires  approximately  600 
feet  of  revetment.  While  maximum  safety  benefits  are  associated  with 
this  alignment  in  the  sense  of  providing  a  separate  channel  at  the 
greatest  distance  possihle  from  the  existing  channel,  potentially 
hazardous  shoals  would  exist  between  the  two  channels.  Environmental 
impacts  would  be  greatest  if  this  alternative  were  chosen  since  greater 
amounts  of  material  would  be  removed,  much  of  which  would  be  intertidal. 

Disposal  Alternatives 

The  project,  a:;  proposed  require:,  it,  'vmovnl  of  64,100  cubic  vardr, 
of  material  from  the  access  cuannel  and  i  ,900  cubic  yards  of  material 
from  the  marina  basin.  The  dredged  material  will  be  disposed  of  at  the 
Boston  Foul  Area,  located  approximately  24  nautical  miles  from  the 
project  site.  This  method  of  disposal  was  chosen  due  to  the  physical 
nature  of  the  sediments  found  in  the  Island  End  River.  The  siltv-clay 
composition  makes  this  material  unsuitable  for  beach  nourishment,  and 
land  disposal  has  been  determined  to  be  infeasible,  as  the  following 
paragraphs  illustrate. 

Land  disposal  alternatives  determined  that  the  economic, 
environmental,  and  social  impacts  were  not  acceptable  for  implementation. 
Presented  in  detail  in  Appendix  7,  the  analyses  revealed  the  following 
constraints  to  this  method  of  disposal.  A  land  site,  removed  from  the 
Island  End  River,  is  not  considered  feasible  as  the  material  contains 
contaminants.  The  Massachusetts  Department  of  Environmental  Quality 
has  indicated  that  there  is  no  area  in  Eastern  Massachusetts  approved 
to  receive  material  similar  in  nature  to  that  found  in  the  Island  End 
River.  In  addition,  the  transport  of  large  quantities  cc  material  to 
a  distant  site  would  cause  significant  adverse  impacts  and  be 
economically  prohibitive. 

As  a  corollary  to  the  data  presented  above,  land  disposal  at  the 
Chelsea  Naval  Hospital  site  would  encompass  identical  negative  impacts 
associated  with  toxic  substances.  However,  even  assuming  the  material 
could  be  treated  to  meet  the  Massachusetts  Department  of  Environmental 
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Quality  disposal  criteria,  disposal  or  ..pp/oximatuly  130,000  cubic  yards 
of  material  would  seriously  disrupt  th,  city's  redevelopment  plans.  As 
the  only  site  available  is  the  proposed  marina  site,  disposal  at  this 
location  would  severely  impair  the  present  construction  plans  and 
possibly  negate  the  economic  feasibility’  o'  constructing  the  marina 
and  related  onshore  support  facilities. 

A  final  disposal  option  considered  was  to  utilize  the  South  Boston 
Container  Terminal  site  being  developed  bv  the  Massachusetts  Port 
Authority.  Communication  with  that  agency  revealed  that  the  site  would 
not  be  capable  of  receiving  any  material  until  i<183  and  then  could 
accommodate  only  10,000  cubic  yards  out  of  a  total  of  130,000  cubic 
yards . 

Based  on  the  above  data,  it  w as  therefore  determined  that  ocean 
disposal  was  the  only  viable  option  for  construction  of  the  access 
channel  and  marina  basin. 


PROBABLE  ENVIRONMENTAL  IMPACTS 

Dredging 

The  most  direct  biological  impact  of  dredging  is  probably  the 
physical  removal  of  benthic  organisms  Iren;  the  immediate  area  to  be 
dredged.  In  the  case  of  Island  End  River  the  predominant  specie  is  the 
Capitella  worm,  whose  presence  is  an  indication  of  a  stressed 
environment . 

While  most  organisms  within  the  work  area  are  expected  to  be 
destroyed  by  dredging,  it  is  thought  that  removal  of  polluted  sediments 
may  uncover  "cleaner"  material  capable  of  supporting  a  healthier  benthic 
community.  Repopulation  of  the  dredged  area  is  expected  to  commence 
shortly  after  dredging  is  completed,  with  neighboring  communities 
providing  larva  that  may  settle  at  the  site. 

Dredging  Is  also  expected  to  result  in  increased  turbidity  and 
suspended  solids.  While  increased  turbidity  reduces  the  amount  of 
sunlight  available  for  phytoplankton  photosynthesis,  this  effect  is  not 
considered  significant  because  it  is  temporary.  It  does,  however,  lower 
aesthetics  at  the  site.  Again  this  would  be  temporary  lasting  only  as 
long  as  dredging  continues. 

As  with  turbidity,  increased  suspended  solids  are  not  expected  to 
have  any  significant  impacts  on  the  biological  community  since  tidal 
flushing  will  help  remove  fine  grain  suspended  material  that  might  impair 
respiratory  processes  of  estuarine  biota. 

Sediment  samples  from  Island  End  River  were  collected  for  analysis 
in  July  1979.  Table  2  shows  the  results  of  the  analysis  while  Figure  1, 
page  5-33,  shows  the  location  of  the  sampling  stations. 


Elutriate  tests  on  Island  End  River  materials  were  performed  by  the 
Corps  of  Engineers  in  July  1979.  Results  are  presented  in  Table  3.  While 
these  results  indicate  that  phosphorus,  zinc,  vanadium,  cadmium  and  oil 
and  grease  are  likely  to  be  released,  no  clear  cut  impacts  can  be  directly 
attributed  to  their  presence.  For  example,  while  phosphorus  has  been 
known  to  stimulate  algae  blooms,  the  increased  turbidity  associated  with 
both  dredging  and  disposal  results  in  decreasing  the  amount  of  sunlight 
available  for  photosynthesis  and,  consequently,  may  act  to  negate  poten¬ 
tial  effects  of  high  phosphorus  concentrations.  Overall,  the  release  of 
heavy  metals  should  not  cause  significant  adverse  impacts  to  the  marine 
ecosystem  since  any  increase  would  be  quickly  diluted  to  background 
levels.  Those  benthic  organisms  inhabiting  the  site  have,  by  their  very 
presence,  demonstrated  a  tolerance  to  high  concentrations  of  heavy  metals. 
More  mobile  species  such  as  fish  are  expected  to  avoid  the  area  until 
dredging  is  completed  at  which  time  any  constituents  present  would  be 
diluted  to  background  levels.  In  addition,  the  results  also  exhibited 


TABLE  2 

BULK  SEDIMENT  ANALYSIS 
ISLAND  END  RIVF.R 
JULY  1970 


Parameter  Tested 
(%  Dry  Weight) 

Station  1 

Station  2 

Station  3 

Liquid  Limit 

57 

101 

91 

Plastic  Limit 

25 

39 

34 

Plastic  Index 

32 

62 

57 

Grain  Size  -  Fine 

62.  50 

71.  50 

87.  50 

%  Solids 

32.  20 

43.  20 

41.  70 

Sediment  pH 

6.  70 

7.  14 

7.  12 

Moisture  content 

68.  980 

155.  010 

153.  78( 

Chemical  Oxygen  Demand 

COD  (ppm) 

321,000.  0 

308,000.  0 

487,000.  0 

Total  Kjeldahl 

Nitrogen  TKN  (ppm) 

18,600.  0 

16,  200.  0 

13,900.  0 

Oil  &  grease  (ppm) 

11,810.  0 

22,020.  0 

67,960.  0 

Mercury  (ppm) 

0.  74 

0.  66 

1.0< 

Lead  (ppm) 

214.  0 

390.  0 

111.  0 

Zinc  (ppm) 

320.  0 

323.  0 

449.  0 

Arsenic  (ppm) 

19.  0 

14.0 

4  2.  0 

Cadmium  (ppm) 

6.  5 

6.  2 

11.  0 

Chromium  (ppm) 

110.  0 

63.  0 

87.  0 

Copper  (ppm) 

172.  0 

150.  0 

239.  0 

Nickel  (ppm) 

58.  0 

51.  0 

75.  0 

Vanadium  (ppm) 

1,300.  0 

670.  0 

550.  0 
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a  significant  release  of  PCB's.  The  concentrate  for  PCB's  shown  in 
Table  3  exceed  EPA's  water  quality  criteriu  for  freshwater  and  marine 
aquatic  life  and  for  consumers  thereof  (EPA  Quality  Criteria  for 
Water,  July  1978,  p.  193-199).  For  ocean  disposal.  Section  103  of 
the  Marine  Protection,  Research,  and  Sanctuaries  Act  1972  proiii'its 
the  dumping  of  contaminated  sediment  if  they  would  cause  water 
quality  criteria  to  be  exceeded.  However,  dilution  of  the 
contaminants  will  allow  for  disposal  of  the  material  in  an  ocean 
environment . 


TABLE  3 

ELUTRIATE  TEST 

NEW  ENGLAND  DIVISION  LABORATORY,  CORPS  0E  ENGINEERS 

JULY  19*9 


Dredge  Site  Water 
Constituent  (Background  Levels) 


Nitrite  (N)  mg/1 

0.008 

Nitrate  (N)  mg/1 

0.11 

Sulfate  (SO^)  mg/1 

1840 

Oil  &  grease  mg/1 

<5 

Phosphorus  (P) 

Ortho  mg/1 

0.02  7 

Total  mg/1 

0.057 

Mercury  (Hg)  mg/1 

<0. 0005 

Lead  (Pb )  mg/1 

0.052 

Zinc  (Zn)  mg/1 

0.001 

Arsenic  (As)  mg/1 

<0.006 

Cadmium  (Cd)  mg/1 

0.001 

Chromium  (Cr)  mg/1 

0.  10 

Copper  (Cu)  mg/1 

0.28 

Nickel  (Nl)  mg/1 

0. 16 

Vanadium  (V)  mg/1 

0.09 

Total  DDT  ua/1 

<0. 1 

Total  PCB  uq/1 

12 

Standard  Elutriate 


Replicate  1 

Replicate  2 

Replicate 

0.010 

0.010 

0.009 

0.  1 0 

0.09 

0.09 

2420 

2300 

2320 

<7 

<7 

26 

0.060 

0.060 

0.061 

0.  1  31 

0.129 

0.  129 

<0. OOCo 

<0.0005 

*"0.  0005 

0.0  51 

0.049 

0.048 

0.35 

0.33 

0.35 

0.006 

0.006 

0.006 

0.002 

0.002 

0.002 

0.09 

0.  10 

0.  11  7 

0.18 

0. 15 

0.16 

0.  1  3 

0.  12 

0.  1 1 

0.20 

0.21 

0.2  0 

<0.  1 

<0.  1 

<0.  1 

26 

1  2 

1  3 
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Disposal  of  dge  material  will  result  in  many  of  the  same 
physical  impacts  associated  with  dredging.  Dredge  material  will  be  point 
dumped  at  a  designated  location  to  insure  dredge  material  is  not  released 
outside  the  disposal  site.  Some  amouni  of  material  will  be  suspended  in 
the  water  column  and  dispersed  by  local  currents.  However,  most  of  the 
dredge  material  is  expected  to  descend  quickly  to  the  bottom,  with  little 
loss  to  the  water  column,  and  form  a  mound.  Benthic  organisms  inhabiting 
the  disposal  may  be  destroyed  by  burial.  Again,  repopulation  is  expected 
to  commence  shortly  after  disposal  activities  cease. 

Bioassay 

In  order  to  determine  possible  adverse  environmental  impa.-ts  from 
disposing  of  dredged  material  in  ocean  water,  EPA  and  the  Corps  of 
Engineers  developed  a  manual  for  conducting  bioassay  tests.  Bioassav 
tests  subject  sensitive  marine  organisms  to  dredged  materials  and  any 
contaminants  they  may  contain.  There  are  three  phases  to  the  test  - 
liquid,  suspended  particulate,  and  solid.  Of  these,  the  solid  phase  test 
is  considered  the  most  important. 

Bioassay  tests  were  conducted  using  Island  End  River  sediment 
samples  in  May,  1979.  Based  on  criteria  contained  the  EPA/Corps  manual, 
the  proposed  oceanic  discharge  of  dredged  material  from  Island  End  River 
was  judged  ecologically  unacceptable.  While  statistical  analysis  showed 
no  significant  difference  in  survival  of  the  copepod  (Acartia  tonsa),  the 
mysid  shrimp  (Mysidopsis  bahia)  and  the  Atlantic  silverside  (henidia 
mentdia)  when  exposed  to  Island  End  River  sediments  and  control  sediments 
for  both  the  liquid  and  suspended  particulate  phases  of  the  test,  the 
total  (combined)  survival  of  the  mysid  shrimp  (Neoraysis  americana),  hard 
clam  (Mercenaria  mercenaria)  and  sandworm  (Nereis  virens)  exposed  for  10 
days  to  control  sediments  in  the  solid  phase  of  the  dredged  material  was 
significantly  different.  The  conclusion  that  dredged  material  from 
Island  End  River  was  ecologically  unacceptable  for  ocean  disposal  was 
based  solely  on  the  low  survival  that  characterized  mysid  shrimp 
(Neomysis  americana)  exposed  to  the  solid  phase  of  the  material.  It  was 
thought  the  poor  survival  of  mysid  shrimp  was,  in  great  part, 
attributable  to  fine  particulate  matter  in  the  dredged  sediment,  and 
therefore,  test  results  were  inconclusive.  In  an  attempt  to  determine 
whether  high  mortalities  were  the  result  of  fine  particulate  matter 
(physical  death  due  to  suffocation)  or  due  to  sediment  toxicity 
(chemical-biological  death),  the  solid  phase  only  of  the  bioassay  test 
was  done  again  in  October  1979.  All  features  of  this  second  trial 
duplicated  the  first  effort  except  that  sediments  collected  from  the 
Boston  Foul  Area,  the  proposed  disposal  site,  were  used  as  the  reference . 
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Results  of  the  second  solid  phase  bioassay  tests  showed  no  statis¬ 
tically  significant  difference  in  survival  of  the  thri e  test  organisms 
when  exposed  to  Island  Fnd  River  sediments  and  Boston  Foul  Area  reference 
sediments.  These  results  support  the  theory  that  high  mortalities 
experienced  in  first  test  may  have  been  due  to  fine  particulate  matter. 
Consequently,  ocean  disposal  of  dredge  material  from  island  Fnd  Piver  is 
considered  ecologically  acceptable.  Results  of  Doth  bioassay  tests  can 
be  found  in  Appendix  S. 

Threatened  or  Fndangered  Species 

There  are  no  known  threatened  or  endangered  species  inhabiting  the 
project  area  nor  would  the  proposed  project  modify  critial  hahitat  of  any 
species  in  such  a  manner  as  to  jeopardize  the  continued  existence  of  that 
species. 

Archaeological  and  Historical  Resources 

Dredging  is  not  expected  to  have  any  impact  on  known  archaeological 
or  historical  resources. 

AFFECTED  ENVIRONMENT 

The  Island  Fnd  River  is  a  tidal  estuary  forming  a  portion  of  the  boundary 
between  the  cities  of  Everett  and  Chelsea,  and  is  located  approximately 
two  miles  north  of  downtown  Roston  in  the  heart  of  the  Roston 
metropolitan  area.  The  Island  Fnd  River  enters  the  Mystic  Piver  about 
one-half  mile  upstream  of  the  confluence  of  the  Mystic  and  Chelsea 
Rivers,  and  about  one  and  one-half  miles  upstream  of  Poston  Harbor. 

At  present  an  industrial  shipping  channel  is  maintained  along  the  Everett 
shoreline  and  is  used  by  an  Fxxon  Corporation  terminal,  the  Marquette 
Cement  Company  and  Coldwater  Seafood  Corporation.  These  companies 
maintain  berthing  facilities  on  the  Island  End  River  that  are  used  on  a 
regular  basis  by  harges  and  freighters.  North  of  Coldwater  Seafood 
Corporation,  land  uses  abutting  the  river  consist  of  small  industries, 
and  warehouses. 

The  easterly  shore  of  the  Island  End  River  borders  the  Chelsea  Naval 
Hospital  Site.  This  site  is  the  location  of  an  extensive  redevelopment 
program  involving  housing,  industrial/commercial  development,  a 
waterfront  park  and  a  marina  serving  250  boats.  This  undeveloped  land 
provides  an  opportunity  for  a  much  needed  waterfront  recreation  area. 

Water  Duality 

A  uniform  high  level  of  water  pollution  exists  in  Boston  Inner 
Harbor,  of  which  the  Island  End  River  is  considered  a  part.  Major 
sources  of  water  pollution  include  storm  drain  and  sewer  overflows, 
debris  and  refuse,  wastewater  treatment  effluents,  and  commercial  and 


recreational  boats,  and  discharges.  Boston  Harbor  carries  an  SC  water 
use  c  lass i f ica t i on ,  such  being  the  case,  Inner  Harbor  uses  are  restricted 
to  recreational  boating,  fishing  and  industrial  processing  and  cooling, 
"the  area  is  also  considered  suitable  for  fish  and  wildlife  propagation. 

Water  samples  have  been  taken  from  the  Mystic  River  on  a  seasonal 
basis  over  a  period  of  vears  in  conjunction  with  many  Federal  and 
non-Federal  prelects. 

Dissolved  oxygen  con'en t rat i ons  are  generally  homogenous  and  range 
from  Soy  saturation  in  the  Upper  Mystic  River  to  7Si<  saturation  near  tbe 
Mystic  River  Bridge.  Pepeatly  high  levels  of  inorganic  nitrogen  have 
been  recorded  while  inorganic  phosphorus  is  generally  low.  The  source  of 
nitrogen  pollution  in  this  area  is  thought  to  he  from  the  Mystic  Lakes  or 
their  drainage  area  (Stone  and  Webster,  March  1977).  pH  ranges  from  6.5 
to  8.0  nn,a  Coliform  bacteria  is  present  in  concent  rati  ons  as  high  as 
100,000  ce!  is/lOOml  O'aedreck  et  al  ,  107’’').  Oil  sheens  are  common  on  the 
water  surface. 

Wildlife 

Birds  are  the  most  abundant  form  of  wildlife  found  in  the  Boston 
Harbor  area,  especially  on  the  Outer  Harbor  Islands.  A  wide  variety  of 
songbirds,  shorebirds  and  migratory  waterfowl  can  be  found  in  the 
marshes,  aquatic  and  upland  habitats  found  in  and  around  tbe  harbor. 

Small  mammals  such  as  rabbits  squirrels  and  skunks  are  common  and  may  be 
found  at  the  Chelsea  ''aval  Hospital  site. 


Benthic  Populations 

Renthic  sampling,  at  Island  Fnd  River  was  done  on  10  May  1979.  Five 
replicate  sediment  samples  from  two  stations  were  collected  with  an  Fkman 
dredge  from  within  the  limits  of  the  proposed  channel.  All  benthic 
macroinvertebrates  were  identified  and  counted. 

The  populations  of  organisms  found  in  the  samples  are  typical  of 
those  found  in  polluted  marine  ecosystems.  Moteable  characteristics  of 
these  populations  are  the  relatively  high  density  of  polychaete  worms  and 
the  absence  or  low  density  of  molluscs  or  bivalves.  Cap! tell i dae ,  a 
pollution  tolerant  polychaete  worm,  was  found  in  much  higher  density  at 
Station  2  compared  to  Station  1  thus  indicating  a  more  polluted  environ¬ 
ment  exists  at  the  upstream  end  of  the  river.  Table  4  presents  results 
of  benthic  sampling. 
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STATION  1  STATION  2 


Fisheries 


Sampling  for  finfish  in  Boston  Inner  Harbor  and  the  Mystic  Fiver 
has  been  conducted  in  conjunction  with  many  projects,  both  Federal  and 
Non-Federal.  Hardrick  et  al  (1973)  have  conducted  seasonal  surveys  of 
the  fish  in  the  Mystic  River  using  trawls  and  gillnets.  Twenty-three 
species  were  identified.  Winter  flounder  was  the  dominant  species,  with 
alewives  and  smelts  abundant  on  a  seasonal  basis.  These  three  species 
were  found  throughout  the  year  while  other  species  occurrence  varied 
seasonally.  A  list  of  those  species  identified  is  found  in  Table  5. 
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TABLE  5 
FINFISH 

(HAEDRICK  AND  HAEDRICK) 


American  eel 

Anguilla  rostrata 

Blueback  herring 

Alosa  aestivalis 

Alewife 

Alosa  pseudoharengus 

Shad 

Alosa  sapidissima 

Menhaden 

Brevoortia  trvannus 

Sea  herring 

Clupea  harengus 

Rainbow  smelt 

Osmerus  mordax 

Cod 

Gadus  morhua 

Tomcod 

Microgadus  tomcod 

Pollock 

Pollachius  virens 

Squirrel  hake 

Uraphycis  chuss 

White  hake 

Urophycis  tenuis 

Ocean  pout 

Macrozoarces  americanus 

Sea  robin 

Prionotus  carolinus 

Grubby 

Myoxocephalus  aeneus 

Four-spined  stickleback 

Apeltes  quadracus 

White  perch 

Morone  americana 

Striped  bass 

Morone  saxatalis 

Cunner 

Tautogolabrus  adspersus 

Silverside 

Menidia  menidia 

Mackerel 

Scomber  scombrus 

Windowpane  flounder 

Scophthalmus  aquosus 

Winter  flounder 

Psendopleuronectes  americanus 
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FINDING  OF  NO  SIGNIFICANT  IMPACT 


The  project  as  proposed  calls  for  removing  approximately  64,000 
c.y.  of  silty-clay  sediments  by  clamshell  dredge  and  disposing  of  this 
material  at  the  Boston  Foul  Area.  Dredging  will  provide  a  safe  access 
channel,  6  feet  deep  (MLW)  and  100  feet  wide,  to  a  marina  that  will  be 
built  by  the  city  of  Chelsea. 

The  determination  to  prepare  an  Environmental  Assessment,  as 
opposed  to  an  Environmental  Impact  Statement,  was  based  on  the  following 
considerations : 

The  recreational  nature  of  the  project  will  complement  and  enhance 
local  land  use. 

Successful  bioassay  test  results  indicating  it  is  environmentally 
acceptable  to  dispose  of  Island  End  sediments  at  an  open  water 
site. 

The  availability  of  a  suitable  open  water  disposal  site,  i.e.,  the 
Boston  Foul  Area,  where  fine  grain  sediments  will  match  those  from 
Island  End  River. 

The  elutriate  test  results  on  Island  End  River  sediments  exceed 
EPA's  "Red  Book"  water  quality  criteria  for  PCB's.  However,  it 
is  likely  that  the  PCB  levels  would  be  diluted  to  a  level 
comparable  to  that  presently  found  in  the  Boston  Foul  Area. 

Coordination  with  appropriate  Federal  and  State  agencies  to  insure 
various  concerns  and  suggestions  were  made  known  to  the  Corps  so 
that  these  concerns  could  be  addressed  during  project  planning. 


Date  0 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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RECOMMENDATION 


The  Division  Engineer  recommends  that  a  federal  naviqation  project 
at  Island  End  River,  Chelsea,  Massachusetts,  be  authorized  by  the 
Chief  of  Engineers  under  the  provisions  of  Section  107  of  the 
Rivers  and  Harbors  Act  of  1960,  as  amended. 

The  project  would  provide  a  channel,  6  feet  deep  below  mean  low 
water  and  100  feet  wide,  from  deep  water  in  the  Mystic  River 
Channel  to  the  proposed  marina  facility  and  boat  launching  ramp 
fra  total  length  of  2,500  feet.  The  total  project  cost  is 
estimated  to  be  $629,000.  Annual  maintenance  costs  are  estimated 
to  be  $21,700.  The  recommendation  is  made  subject  to  the  condition 
that  local  interests  will: 

-  Provide  a  cash  contribution  of  50  percent  of  the  cost  of 
construction,  presently  estimated  to  be  $314,500. 

-  Provide  without  cost  to  the  United  States  all  necessary 
lands,  easements  and  rights-of-way  required  for  construction  and 
subsequent  maintenance  of  the  project  including  suitable  dredged 
material  disposal  areas  with  necessary  retaining  dikes,  bulkheads 
and  embankments  therefor. 

-  Hold  and  save  the  United  Sta.es  free  from  damages  that 
may  result  from  construction  and  maintenance  of  the  project. 

-  Provide  and  maintain  berths,  floats,  piers,  and  similar 
marina  and  mooring  facilities  as  needed  for  transient  and  local 
vessels  as  well  as  necessary  access  roads,  parking  areas  and 
other  needed  public  use  shore  facilities  open  and  available  to  all 
on  equal  terms. 

-  Establish  regulations  prohibiting  the  discharge  of  untreated 
sewage,  garbage,  and  other  pollutants  in  the  waters  of  the  harbor 
users  thereof,  which  regulations  shall  be  in  accordance  with 
applicable  laws  or  regulations  of  federal,  state,  and  local 
authorities  responsible  for  pollution  prevention  and  control. 
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SECTION  A 

ANALYSIS  OF  EXISTING  CONDITIONS  AND  TRENDS 


1*  This  appendix  contains  information  supplementing  the  first  two 
sections  of  the  Main  Report,  Introduction  and  Problem  Identifica- 
t ion,  describes  previous  studies  and  reports,  describes  the  existing 
and  projected  future  (without  project)  conditions,  identifies 
problems  and  sets  forth  the  national  objectives,  the  planning 
objectives  and  constraints  developed  for  this  project. 


PRIOR  STUDIES  AND  REPORTS 

2.  The  impetus  for  the  current  project  resulted  from  the  closing  of 
the  Chelsea  Naval  Hospital  in  1974.  When  the  Federal  Government 
declared  the  property  as  surplus,  several  studies  were  undertaken  to 
evaluate  the  conversion  to  civilian  uses. 

3.  In  1974,  a  study  for  the  city  of  Chelsea  was  prepared  entitled,  A 
Recommended  Plan  for  the  Reuse  of  the  Naval  Hospital  Chelsea, 
Massachusetts ,  which  proposed  construction  of  marina  facilities  on 
the  Island  End  River. 

4.  Marina  development  and  dredging  of  a  channel  in  the  Island  End 
River  were  evaluated  further  in  the  Development  Master  Plan  and 
Feasibility  Analysis  -  Chelsea  Naval  Hospital.  This  study  was 
performed  using  funding  from  the  Economic  Development  Administration 
of  the  U.S.  Department  of  Commerce.  In  addition  to  housing  and  a 
waterfront  park,  the  Master  Plan  proposed  that  a  portion  of  the 
property  be  used  for  industrial  and  commercial  development.  A  marina 
serving  250  boats  and  a  site  for  associated  industries  were  the 
primary  focus  of  the  industrial/commercial  redevelopment  area. 
Dredging  of  the  Island  End  River  to  provide  a  navigable  channel  to 
the  marina  site  was  proposed  in  this  report.  Exhibits  1-1  through 
1-11  which  are  excerpts  from  the  Development  Master  Plan  provide  an 
overview  of  the  redevelopment  plans  for  the  former  Naval  Hospital 
property. 


1-1 


t 


5.  In  November,  1978,  the  New  England  Division  of  tile  U.S.  Army 
Corps  of  Engineers  prepared  a  Small  Boat  Navigation  Prcj..et 
Reconnaissance  Report  to  determine  the  need  for  further  detailed 
study  of  navigation  improvements  in  the  Island  End  River.  The 
Reconnaissance  Report  set  forth  a  conceptual  plan  for  an  access 
channel  and  turning  basin  as  illustrated  in  Figure  1-1.  The  proposed 
project  consisted  of  a  two-acre  turning  basin,  approximately  three 
hundred  feet  square  located  at  a  point  two  thousand  feet  upstream 
from  the  Mystic  River.  An  access  channel  one  hundred  feet  wide  by 
six  feet  deep  at  MLW  was  proposed  on  an  alignment  generally  following 
the  center  of  the  river.  The  Reconnaissance  Report  indicated  the 
project  would  have  a  benefit-cost  ratio  of  10.2  and  recommended  that 
further  detailed  study  be  undertaken. 


LOCATION 

6.  The  Island  End  River  is  located  approximately  two  miles  north  of 
downtown  Boston  in  the  heart  of  the  Boston  Metropolitan  area.  The 
river  forms  a  portion  of  the  boundary  between  the  cities  of  Chelsea 
and  Everett,  and  coincidentally  Middlesex  and  Suffolk  counties.  The 
Island  End  River  enters  the  Mystic  River  about  one-half  mile  upstream 
of  the  confluence  of  the  Mystic  and  Chelsea  Rivers,  and  about  one  and 
one-half  miles  upstream  of  Boston  Harbor. 


POPULATION  AND  EMPLOYMENT 

7.  Chelsea  and  Everett  are  relatively  small  cities  characteristic  of 
older  central  urban  industrial  areas.  Although  the  population  of  the 
Boston  Standard  Metropolitan  Statistical  Area  (SMSA),  in  which  both 
cities  are  located,  has  increased  in  recent  years,  the  populations  of 
Chelsea  and  Everett  have  declined.  This  negative  growth  trend  is 
consistent  with  regional  and  national  trends  over  the  last  three 
decades  toward  increased  migration  to  suburban  settings  made  possible 
by  improved  transportation  systems  outside  the  central  city. 

8.  As  indicated  by  Table  1-1,  population  decline  in  Chelsea  and 
Everett  has  accelerated  over  the  most  recent  decade.  The  figures 
shown  translate  to  a  decrease  of  13*3%  between  1950  and  1960  and  9-3% 
between  1960  and  1970  in  Chelsea,  and  a  decrease  of  5.3%  between  1950 
and  1960  and  2.5%  for  the  period  1960-1970  in  Everett.  The  most  re¬ 
cent  available  estimates  from  the  U.S.  Census  for  1975  show  a  more 
rapid  decline  of  19-3%  in  Chelsea  and  7.1%  in  Everett  for  the  197 0— 
1975  period.  The  Metropolitan  Area  Planning  Council  anticipates  con¬ 
tinued  decline,  projecting  a  1990  population  of  23,000  in  Chelsea  and 
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FIGURE  1-1 
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37,500  in  Everett.  The  population  trends  in  both  cities  cone  radi rt 
the  trend  Coward  continued  positive  growth  in  the  Comir.i--  we.;  1 1  u  ul 
Massachusetts  as  a  whole. 


TABLE  1-1 


Popui 

at  ion  Trends 

1  950 

1960 

1970 

19  7  5 

Chelsea 

38,912 

33,748 

3'  ,n2  5 

24,716 

Everett 

45,982 

43,54 4 

42,455 

3  0 , 4  7  3 

Boston  SMSA 

2,369,986 

2,590,0,0 

2,753,604 

Massachusetts 

4,690,514 

5,149,317 

5,689,1 70 

8,8! 2.489 

Source:  I'-S-  Census  Data 

9.  As  in  many  older  uii-.in  areas,  median  age  is  higher  and  educa¬ 
tional  levels  are  lower  in  Chelsea  and  Everett  than  the  average  for 
the  metropolitan  area.  In  1970,  sixty-five  percent  of  the  metro¬ 
politan  area  population  over  twenty-five  completed  high  school  while 
the  corresponding  figure  for  Chelsea  was  forty-one  percent.  Both 
cities  have  diverse  ethnic  populations  with  recent  increas.s  in  the 
Hispanic  and  Portuguese  communities. 

10.  While  the  majority  of  workers  in  Chelsea  and  Everett  are  clas¬ 
sified  as  white  collar,  the  percentage  of  white  collar  workers  is 
lower  than  the  regional  average.  The  number  of  workers  in  the  blue 
collar  occupations,  such  as  craftsmen,  operatives  and  laborers, 
compose  forty-one  percent  of  the  labor  force  in  Chelsea,  compared  to 
twenty-eight  percent  for  the  Boston  Metropolitan  Area. 

11.  According  to  1970  census  estimates  the  most  recent  available, 
most  workers  in  Chelsea  and  Everett  are  employed  fairly  close  to 
their  homes.  In  the  city  of  Chelsea,  approximately  seven  percent  of 
the  workers  are  employed  in  downtown  Boston,  twenty-six  percent  in 
other  parts  of  the  city  of  Boston  and  thirty-eight  percent  in  other 
parts  of  Suffolk  County,  including  Chelsea.  Twenty  percent  of 
Chelsea  workers  walk  to  work,  a  proportion  more  than  double  the 
regional  average.  Few  Everett  and  Chelsea  workers  have  jobs  outside 
of  Suffolk  and  Middlesex  counties. 

12.  The  importance  of  manufacturing  to  the  general  economy  of  the 
area  is  highlighted  by  an  analysis  of  employment  by  industry  in 
Chelsea  and  Everett.  As  indicated  by  Table  1-2,  the  leading  employ¬ 
ment  sector  in  Chelsea  is  wholesale  and  retail  trade,  followed 
closely  by  manufacturing  and  service  industries.  In  Everett, 
manufacturing  ranks  first  with  service  industries  and  wholesale  and 
retail  trade  a  somewhat  distant  second  and  third,  respectively. 

Other  major  employment  sectors  and  the  percentage  of  total  employment 
offered  by  each  are  shown  in  Table  1-2. 


TABLE  1-2 

Covered  Employment  By  Industry 


Che 

// 

Lsea 

■>/ 

Ev 

$ 

erett 

0/ 

Total  Employment 

8,761 

100.0 

!  1 ,563 

100.0 

Agriculture,  Forestry,  Fishing 

4 

.1 

t  i 

.  1 

Mining 

0 

0 

0 

0 

Contract  Construction 

181 

2.  ’ 

836 

7.2 

Manufacturing 

3,273 

37.4 

3,972 

34.4 

Trans.,  Comm,  Utilities 

482 

5.5 

720 

6.2 

Wholesale  &  Retail  Trade 

3,402 

38.8 

2,124 

18.4 

Finance,  Insurance,  Real  Estate 

406 

4  •  6 

333 

2.9 

Services 

Not  Classified 

1,014 

1  1.6 

2,396 

1,171 

2  0.7 

10.1 

Total  #  of  Firms  625  598 

Note:  Covered  employment  by  industry  includes  all  employment  reported 
to  the  Division  of  Employment  Security  in  thier  annual  survey. 

Source:  Compiled  with  1977  data  obtained  from  the  Massachusetts 

Division  of  Employment  Security. 

13.  Unemployment  in  Chelsea  and  Everett  tends  to  fluctuate,  as 
expected,  with  statewide  and  national  trends.  In  1978,  the 
unempolyment  rate  averaged  6.2 %  in  Chelsea  and  7.5%  in  Everett,  the 
latter  significantly  higher  than  either  the  State  average  of  6.1%  or 
the  national  average  of  6.0%.  The  unemployment  rate  in  both  cities 
has  decreased  slightly  according  to  data  available  for  the  first 
eight  months  of  1979,  as  summarized  in  Table  1-3. 

TABLE  1-3 

Unemployment  Rates  (%) 


1978  1979 

(Eight  Months) 

Chelsea  6.2  5.9 

Everett  7.5  7.1 

Massachusetts  6-1  5.7 

United  States  6.0  6.0 


Source:  Massachusetts  Division  of  Employment  Security. 

14.  Per  capita  income  in  Chelsea  and  Everett,  as  shown  in  Table  1-4, 
has  not  reached  the  level  for  the  State  as  a  whole,  with  Chelsea 
ranking  among  the  State's  lowest. However,  the  rate  of  growth  of  this 
indicator  between  1969  and  1974  was  approximately  equal  to  that  of 
the  State  in  Chelsea,  and  exceeds  that  of  the  State  in  Everett- 
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TAB! 

E  1-4 

Re i  Cap  i  i 

:  a  1  Income 

1969 

1974 

Chelsea 

2,846 

3,957 

Eve  ret  t 

3, 160 

4,489 

Massachuset ts 

3,407 

4,755 

Source:  L'.S.  bureau  of  the  census. 


39.0 

42.1 

39.6 


13.  Median  family  incomes  in  the  two  cities  are  also  lowc  •  than 
State  and  regional  averages.  In  1970,  median  family  income  was 
$8,97  3  in  Chelsea  and  $10,086  in  Everett,  compared  with,  $11,449  in 
the  Metropolitan  area-  In  Chelsea,  eleven  percent  of  family  incomes 
were  below  the  poverty  level  as  compared  with  six  percent  in  the 
Boston  Metropolitan  area.  By  contrast,  the  city  of  Everett  has  a 
lower  percentage  of  families  at  the  poverty  level  than  the  regional 
average,  with  a  total  of  5.8?. 


16‘  ECONOMY 

The  major  industries  in  Chelsea  and  Everett  are  manufacturing  and 
wholesale  trade.  the  area  serves  as  an  important  production  and 
distribution  center  serving  markets  throughout  the  Boston  area  and 
beyond.  Because  Chelsea  and  Everett  are  employment  centers,  a  fairly 
large  number  of  persons  are  employed  in  these  cities  relative  to  the 
resident  population. 

17.  In  the  city  of  Chelsea,  manufacturing  concerns  provide  more  than 
fifty  percent  of  the  city's  11,000  jobs.  The  principal  industries 
include  metals,  electrical  machinery,  stone,  clay,  glass,  paper  and 
rubber  and  plastics.  These  cities  also  serve  as  a  major  storage  and 
distribution  center  for  various  petroleum  products  and  natural  gas- 
The  Exxon  Corporation  has  a  major  terminal  facility  in  the  area.  A 
liquified  natural  gas  terminal  is  located  in  Everett  on  the  Mystic 
River  between  the  Tobin  Memorial  and  Broadway  bridges.  The  LNG 
facility  docks  some  18  tankers  per  year  or  an  average  of  one  every 
twenty  days. 

In  recent  years,  the  cities  of  Chelsea  and  Everett  have  become  an 
important  wholesaling  and  distribution  center  for  fruit  and  vegetable 
produce. 

18,  LAND  USE 

Land  use  in  both  Everett  and  Chelsea,  is  characterized  by  residential 
areas  in  the  central  and  northern  parts  of  the  city  and  industrial 
development  to  the  south  and  along  the  waterfronts.  In  both  cities 
commercial  areas  and  municipal  land  uses  tend  to  be  found  near  the 
principal  north-south  streets. 
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19*  With  the  exception  of  the  Chelsea  Naval  Hospital  grounds,  most 
of  the  waterfront  along  the  Chelsea,  Mystic,  Island  End  and  Malden 
Rivers  is  devoted  to  industrial  uses.  As  shown  in  figure  1-2,  land 
use  along  the  developed  industrial  area  on  the  Everett  side  and  by 
the  relatively  undeveloped  grounds  of  the  former  Chelsea  Naval 
Hospital  on  the  Chelsea  side.  This  undeveloped  land  provides  an 
opportunity  for  a  much  needed  waterfront  recreation  area. 

20.  On  the  western  shoreline  at  the  mouth  of  the  Island  End  River, 
an  Exxon  Corporation  terminal  fronts  on  the  Mystic  and  Island  End 
Rivers.  Berths  for  oil  tankers  are  located  along  the  Mystic  River 
while  berths  for  smaller  barges  extend  about  350  feet  north  along,  the 
Island  End  River  waterfront.  Petroleum  products  including  gasoline, 
fuel  oil  and  asphalt  are  transferred  by  pipeline  to  and  from  bulk 
storage  facilities  nearby. 

21.  North  of  the  Exxon  Corporation  terminal  are  the  Marquette  Cement 
Company  and  the  Coldwater  Seafood  Corporation.  These  companies 
maintain  berthing  facilities  on  the  Island  End  River  that  are  used  on 
a  regular  basis  by  barges  and  freighters. 

22.  North  of  the  Coldwater  Seafood  Corporation,  land  uses  abutting 
the  river  consist  of  small  industries.  Abandoned  wharves  extend  an 
additional  six  hundred  feet  north  along  the  shoreline.  At  the 
northern  end  of  the  river  on  the  Everett  shoreline,  the  river  borders 
a  parking  lot  behind  a  produce  warehouse.  A  rail  spur  extends  along 
the  shoreline  of  the  wharves  between  the  end  of  the  Exxon  Corporation 
property  and  the  produce  warehouse. 

23.  North  of  the  river,  land  uses  consist  primarily  of  industrial 
and  warehouse  structures  with  some  commercial  facilities  intermixed. 

A  bank  and  a  large  Polaroid  manufacturing  plant  are  located  immedi¬ 
ately  to  the  north  of  the  river.  The  easterly  shore  of  the  Island 
End  River  borders  the  Chelsea  Naval  Hospital  site.  The  site  contains 
sixty-eight  vacant  structures,  including  the  main  hospital  building, 
living  quarters,  storage  buildings,  a  maintenance  shop,  a  garage, 
laboratories  and  supporting  facilities.  The  property  is  under  the 
jurisdiction  of  the  General  Services  Administration  until  conversion 
to  civilian  use  can  be  completed. 


PRESENT  NAVIGATION 


24.  Three  industrial  firms  use  the  Islanad  End  River.  The  Exxon 
Corporation  presently  handles  one  hundred  fifty  vessels  per  year  at 
their  berths  on  the  Island  End  River.  These  vessels  are  primarily 
barges  with  the  capacity  of  60,000  to  70,000  barrels  and  with  maximum 
drafts  of  seventeen  to  eighteen  feet.  The  largest  barge  now  using 
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the  river  has  a  capacity  of  100,000  barrels  with  a  draft  of  twenty- 
two  feet.  Exxon  Corporation  officials  do  not  predict  an  increase  in 
the  number  of  vessels  using  the  river,  but  do  anticiapte  that  larger 
barges  will  be  used  in  the  future.  Exxon  Corporation  officials  said 
that  barges  up  to  150,000  barrels  with  drafts  to  thirty  feet  could  be 
used  in  the  future. 

25.  Marquette  Cement  Corporation  presently  uses  a  barge  approxi¬ 
mately  three  hundred  feet  in  length  overall  by  sixty  feet  in  breadth 
with  twenty-two  feet  of  draft.  Marquette  receives  two  or  three 
shipments  per  month.  Coldwater  Seafood  Corporation  has  an  average  of 
one  ship  docking  per  week.  The  ships  are  refrigerated  freighters 
ranging  in  size  from  1,000  to  5,000  DWT .  The  largest  is  about  three 
hundred  seventy  feet  long  with  a  beam  of  sixty  feet  and  a  draft  of 
twenty-two  feet.  All  of  the  ships  using  the  Island  End  River  are  tug 
assisted.  At  the  present  time,  recreational  boating  use  of  the 
Island  End  River  is  minimal. 


FUTURE  CONDITIONS  WITHOUT  THE  FEDERAL  PROJECT 


26.  Five  possible  scenarios  were  considered  to  represent  the  future 
conditions  in  the  Island  End  River  if  the  Federal  project  is  not 
undertaken.  All  of  the  scenarios  take  the  following  three  conditions 
as  given. 

The  three  existing  industries  presently  using  the  Island  End 
River  for  shipping  will  continue  to  do  so  in  the  future.  They 
are  well  established  and  continued  use  of  the  river  is  essential 
for  their  operation. 

The  Metropolitan  District  Commission  park  will  be  constructed  as 
planned.  Acquisition  of  the  property  by  the  MDC  is  pending. 

The  Chelsea  Naval  Hospital  property  will  be  developed  for  housing 
and  other  uses  as  currently  planned. 


ALTERNATIVE  FUTURES  WITHOUT  PROJECT 

27.  The  following  five  scenarios  represent  possible  futures  that 
might  occur  if  the  Federal  project  is  not  undertaken. 

SCENARIO  1 

28.  Future  industrial  development  requiring  water  access  would  occur 
on  the  Everett  shoreline  upstream  of  the  Coldwater  Seafood  Corpora¬ 
tion.  This  would  require  extension  and  expansion  of  the  existing 
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commercial  channel-  Development  of  the  marina  would  not  occur  as 
planned  on  the  Chelsea  side  of  the  river. 


SCENARIO  2 

29-  The  city  of  Chelsea  and  private  developers  would  undertake 
dredging  of  a  recreational  channel  without  Federal  funds.  Under  this 
scenario,  the  project  would  proceed  as  planned  with  a  mixture  of 
private  and  local  government  funding.  No  expansion  of  commercial 
shipping  would  occur  in  the  river. 

SCENARIO  3 

30.  Without  the  Federal  project,  marina  plans  would  be  abandoned  and 
the  proposed  marina  site  would  be  considered  for  industrial  uses.  An 
industrial  zone  would  extend  from  the  existing  Polaroid  building  to 
the  northern  edge  of  the  proposed  MDC  park.  Under  this  scenario,  no 
dredging  of  the  river  would  occur.  Recreational  use  of  the  river 
would  be  extremely  limited. 


SCENARIO  4 

31.  Without  th.e  Federal  project,  marina  plans  would  be  abandoned  and 
the  marina  site  would  be  used  for  industrial  purposes.  The  demand 
for  mooring  marina  space  for  recreational  craft  would  result  in  the 
construction  of  a  limited  amount  of  mooring  facilities  along  the 
Everett  shoreline,  north  of  the  Coldwater  Seafood  Coorpor at  ion. 
Sufficient  depth  presently  exists  there  for  a  distance  of  about  three 
hundred  fifty  feet  upstream.  Approximately  thirty  recreational  boats 
could  be  moored  there.  No  dredging  of  the  river  would  occur. 


SCENARIO  5 

32-  Under  this  scenario,  the  marina  plans  would  be  abandoned  and  no 
mooring  facilities  would  be  constructed  on  the  Everett  side.  The 
proposed  marina  site  would  either  be  left  undeveloped  or  incorporated 
into  the  proposed  MDC  park.  No  dredging  or  filling  of  the  river 
would  occur. 


EVALUATION 

33.  Future  expansion  of  industries  requiring  water  access,  as  in 
Scenario  1,  appears  to  be  relatively  unlikely.  The  Everett  shoreline 
is  fully  developed  and  there  is  no  undeveloped  land  available.  The 
existing  industries  upstream  of  the  channel  have  no  need  for  water 
access  and  the  existing  wharves  already  are  deteriorating. 
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34.  Dredging  of  the  channel,  without  Federal  funding  as  in  Scenario  2 
is  unlikely  due  to  the  substantial  cost  of  the  project  and  the  fact 
that  the  city  is  relatively  poor  and  has  a  limited  tax  base. 

Although  the  project  would  eventually  serve  to  increase  the  tax  base, 
the  city  would  probably  be  unable  to  provide  sufficient  funds  for  the 
initial  capital  improvements. 

35.  Extensive  industrial  development  along  the  Island  End  River  as 
set  forth  in  Scenario  3  would  not  be  compatible  with  the  historical 
constitution  Magazine  structure,  the  proposed  MDC  park  or  the 
adjacent  upper  income  housing. 

36.  Scenario  4  assumes  that  property  owners  on  the  Everett  shoreline 
would  be  willing  to  commit  a  portion  of  their  land  to  the  shore- 
related  marina  facilities  such  as  parking  lots.  Although  it  appears 
possible  that  mooring  space  could  be  provided  in  the  river  along  the 
Everett  side  without  dredging,  provision  of  land  access  would  be 
difficult.  A  rail  spur  running  along  the  shoreline  beetween  the 
Exxon  Corporation  terminal  and  the  Boston  Fruit  Auction  is  in  active 
use.  Provisions  for  parking  and  pedestrian  access  would  be  difficult 
due  to  the  existing  land  use  pattern  in  the  area. 


MOST  PROBABLE  FUTURE 


37.  Scenario  5  is  considered  to  be  the  most  probable  future  if  the 
Federal  project  is  not  undertaken.  Conditions  in  the  Island  End 
River  would  remain  essentially  the  same  as  they  are  today.  No  major 
dredging,  filling  or  alterations  of  the  shoreline  would  probably 
occur. 

38.  Plans  for  redvelopment  of  the  Chelsea  Naval  Hospital  would  not 
be  adverse ly  affected  if  improvements  to  the  Island  End  River  are  not 
implemented.  Some  1500  units  of  luxury  housing  are  proposed  for  the 
Naval  Hospital  site.  Some  of  these  units  will  be  oriented  to  view 
the  proposed  marina.  The  presence  of  an  onsite  marina  is  also 
considered  to  be  an  added  amenity  for  prospective  occupants.  There 
would  therefore  be  some  reduction  in  the  marketability  of  the  housing 
if  the  proposed  marina  facilities  are  not  constructed.  The 
restoration  of  buildings  two  and  three  would  probably  be  limited. 
Public  rather  than  private  funds  would  probably  be  required  as  there 
would  be  limited  incentive  for  private  investment. 

39.  Development  of  the  MDC  park  would  occur  as  planned  if  the 
Federal  improvements  to  the  river  did  not  take  place.  However,  the 
potentially  synergistic  effects  arising  from  the  proximity  of  the 
public  open  space  to  the  recreational  boating  facilities  would  not 
occur. 
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40.  With  visual  access  to  the  shoreline  of  the  Island  End  River 
along  the  MDC  park  property  and  with  the  presence  of  a  residential 
population  on  the  former  hospital  grounds,  it  is  likely  that  there 
would  be  some  public  pressure  to  clean  up  the  river. 

41.  Water  quality  in  the  river  could  be  expected  to  improve 
gradually  in  the  future  as  measures  to  clean  up  the  Mystic  River  and 
Boston  Harbor  are  implemented.  Species  such  as  clams  and  mussels 
might  slowly  reestablish  themselves  in  upstream  portioi  s  of  the 
Island  End  River,  although  the  river  would  remain  closed  for 
shellfishing  or  the  foreseeable  future. 

42.  Recreational  boating  in  the  Island  End  River  is  expected  to 
remain  limited  in  the  future.  Occasional  transient  craft  may  enter 
the  lower  portions  of  the  river  at  interim  and  high  tidal  conditions. 
A  few  boats  might  be  moored  offshore  and  allowed  to  ground  at  low 
tides.  While  this  type  of  mooring  arrangement  has  been  observed  in 
other  parts  of  the  Boston  area,  the  restrictions  placed  on  boat  usage 
by  tidal  fluctuations  make  this  arrangement  unacceptable  to  most 
small  craft  owners. 


PROBLEMS  AND  NEEDS  OF  THE  STUDY  AREA 


43.  The  problems  and  needs  of  the  study  area  were  identified  through 
consideration  of  baseline  conditions,  development  proposals  for  the 
Island  End  River  and  Chelsea  Naval  Hospital  site  and  the  concerns  of 
agencies  and  interested  parties. 


THE  PROBLEM  OF  A  LIMITED  TAX  BASE  AND  EMPLOYMENT 

OPPORTUNITIES 


44.  The  city  of  Chelsea  is  relatively  poor  and  geographically 
small.  The  tax  base  still  suffers  from  the  effects  of  a  deveastating 
fire  in  1973  that  destroyed  forty-five  acres  of  industrial  and 
residential  property.  The  tax  base  could  be  greatly  expanded  by 
private  redevelopment  of  the  now  tax  exempt  Naval  Hospital  site.  The 
marina  is  considered  an  important  part  of  the  redevelopment  effort. 

It  will  generate  tax  revenue  itself,  will  enhance  the  marketability 
of  the  housing  and  will  encourage  development  of  marina-related 
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enterprises  such  as  restaurants,  nautical  supply  stores,  boat  sales 
and  repairs.  The  Federal  project  is  considered  vital  to  the  success 
ful  development  of  the  marina. 


45*  Because  of  their  desire  to  create  a  compatible  environment  for 
the  redevelopment  of  the  Naval  Hospital  site,  the  city  is  also 
concerned  with  the  aesthetic  quality  of  the  river.  They  would  like 
to  see  an  extensive  dredging  effort  to  remove  the  majority  of  the 
exposed  tidal  mud  flat  areas.  They  consider  a  more  extensive  open 
water  area  at  low  tide  to  be  more  visually  attractive  and  they  are 
concerned  about  potential  odor  problems  from  the  exposed  mud  flats  at 
low  tide. 


THE  PROBLEM  OF  LIMITED  RECREATIONAL  FACILITIES  AND 
WATERFRONT  ACCESS  FOR  CHELSEA  RESIDENTS 

46.  Chelsea,  with  a  population  of  about  25,000,  has  only  twenty-five 
acres  of  recreation  space.  According  to  the  National  Park  and  Recre¬ 
ation  Association  and  the  U-S.  Department  of  Interior  Standards, 
there  should  be  one  acre  of  open  space  for  every  one  hundred 
residents,  or  approximately  two  hundred  fifty  acres  in  the  city  of 
Chelsea. 


47.  In  addition  to  the  shortage  of  open  space  and  recreational 
facilities,  Chelsea  residents  have  virtually  no  public  access  to  the 
waterfront.  Although  the  city  is  abutted  on  three  sides  by  water, 
extensive  development  of  the  shoreline  for  industrial  purposes  lim’cs 
its  accessibility. 

THE  PROBLEM  OF  INADEQUATE  BOAT  MOORING  SPACE,  BOAT 
REPAIR  AND  STORAGE  FACILITIES  IN  BOSTON  HARBOR 

48.  The  greater  Boston  area  suffers  from  a  shortage  of  recreational 
slips  due  to  the  great  demand  for  recreational  boating  and  a  limited 
supply  of  suitable  marina  facilities.  Develoraent  of  marinas  is 
limited  by  a  lack  of  available  undeveloped  shoreline  areas  next  to 
sheltered  waters  and  by  environmental  factors. 

49.  Some  residents  of  the  Boston  area  must  travel  great  distances  to 
a  marina  where  they  keep  their  boat*  Others  keep  their  boats  on  open 
moorings  in  unsheltered  locations.  Discussions  with  marina  operators 
indicated  that  some  have  waiting  lists  of  up  to  five  years  for  space 
and  have  stopped  taking  applications. 
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50*  According  to  the  Master  Plan  there  is  also  a  shortage  of  boat 
repair  and  storage  facilities  for  boats  within  the  Boston  Harbor 
area.  Although  there  are  several  marinas  in  the  harbor,  shore 
facilities  are  apparently  not  as  readily  available  as  in  suburban 
locations. 


THE  PROBLEM  OF  RESTRICTED  NAVIGATION 


51.  Because  of  the  shallow  depths  in  the  upper  reaches  of  the  Island 
End  River,  navigation  cannot  occur  in  much  of  the  river  during  low 
tide  and  much  of  the  ebb  and  flow  period.  Any  proposed  channel 
improvements  must  provide  sufficient  space  so  that  all  maneuvering 
can  be  accomplished  within  the  channel  limits. 


PROBLEMS  OF  NAVIGATION 


52.  Many  operators  of  small  craft  have  limited  experience  in 
operation  and  navigation.  Therefore,  relatively  straight  channel 
alignments  are  desirable. 


THE  PROBLEM  OF  CONFLICTS  WITH  EXISTING  SHIPPING 


53.  Present  shipping  activities  are  likely  to  continue  in  the  Island 
End  River  for  the  foreseeable  future.  Due  to  the  restricted 
dimensions  of  the  existing  channel  and  the  restricted  maneuvering 
capabilities  of  large  vessels  under  tow,  conflicts  between  existing 
shipping  and  future  recreational  boating  may  develop.  This  potential 
problem  would  be  most  noticeable  if  recreational  craft  were  required 
to  use  the  existing  commercial  channel. 


THE  PROBLEM  OF  SECURITY  AT  THE  EXXON  TERMINAL 


54.  Discussions  with  Government  agencies  and  the  industrial  concerns 
located  along  the  westerly  shore  of  the  Island  End  River  in  Everett 


» 
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served  to  identify  potential  problems  associated  with  use  of  the 
river  by  recreational  craft.  In  general,  representatives  of  the 
industries  which  use  the  Island  End  River  felt  that  small  craft  in 
the  river  would  cause  little  interference  with  operations.  Some 
concern  was  expressed  about  accidents  if  small  boats  are  to  use  the 
existing  channel.  Enforcement  of  boating  safety  regulations  would 
help  alleviate  potential  problems.  They  noted  that  commercial 
shipping  already  mixes  with  recreational  boating  on  the  Mystic  River, 
although  substantially  more  space  is  available  for  maneuvering. 

55.  Representatives  of  Exxon  were  more  concerned  with  the  potential 
for  an  accident  with  the  volatile  chemicals,  such  as  gasoline  or 
naptha  handled  at  their  terminal.  They  preferred  that  the  recrea¬ 
tional  channel  be  situated  at  a  reasonable  distance  from  their 
terminal. 


THE  PROBLEM  OF  POOR  WATER  QUALITY 


56-  At  present,  water  quality  in  the  Island  End  River  is  poor. 

Bottom  sediments  in  the  river  are  polluted  with  heavy  metals  and 
petroleum  residues,  due  to  runoff  from  urban  areas,  leaching  from 
solid  wastes  disposed  of  near  the  shore  of  the  river  and  possible 
discharges  from  vessels  and  industrial  activities  on  the  shoreline  of 
the  river.  The  proposed  project  could  inpact  water  quality  in 
several  ways.  In  the  short  term,  dredging  will  result  in  deterio¬ 
ration  of  water  quality.  However,  it  will  also  remove  a  portion  of 
the  polluted  bottom  sediments.  Long  term  impacts  of  the  project  will 
be  due  to  pollution  produced  by  the  recreational  boats. 


PROBLEMS  WITH  DISPOSAL  OF  DREDGED  MATERIAL 

57.  Sediments  in  the  Island  End  River  are  primarily  organic  silts  and 
clays  and  are  contaminated  with  heavy  metals  and  petroleum  products. 

If  these  materials  were  removed  by  dredging,  both  State  and  Federal 
regulations  would  control  their  disposal. 

58.  Ocean  disposal  of  dredged  material  is  controlled  by  Federal 
regulations.  Because  the  sediment  has  passed  minimum  Federal  bio¬ 
assay  standards  for  toxicity  to  marine  organisms,  ocean  disposal  will 
be  permitted.  However,  adverse  impacts  on  water  quality  and  marine 
organisms  will  be  associated  with  the  discharge  of  any  type  of 
sediment  into  the  ocean. 


59«  Under  State  regula*-  jns,  land  disposal  of  dredge  material  must 
take  place  in  a  site  whicn  is  approved  by  the  local  board  of  health, 
and  is  confined  in  diked  or  bulkheaded  sites  with  facilities  to 


control  effluents.  Because  of  the  presence  of  pollutants,  the 
Massachusetts  Department  of  Environmental  Quality  Engineering  felt 
that  land  disposal  of  the  dredged  material  from  the  Island  End  River 
could  be  a  serious  problem.  In  addition  to  its  toxic  properties,  the 
sediment  has  poor  structural  properties.  Therefore,  the  dredged 
material  would  not  be  usable  as  a  structural  fill  material  beneath 
buildings  or  structures.  Disposal  at  the  site  of  the  proposed  land¬ 
fill  at  the  proposed  Massport  Container  Port  facility  in  South  Boston 
is  feasible.  However,  the  schedules  of  the  two  projects  would  have 
to  be  coordinated  and  the  dredged  materials  would  have  to  be  similar 
to  the  other  materials  to  be  involved  in  the  landfill. 


PROBLEMS  WITH  ALTERATION  OF  THE  INTERTIDAL  ZONE 

60.  The  National  Marine  Fisheries  Service  ind  the  Massachusetts 
Division  of  Marine  Fisheries  expressed  concern  over  preservation  of 
the  intertidal  zone.  Because  the  extent  of  the  intertidal  zone 
habitat  is  limited  in  the  inner  Harbor,  efforts  should  be  expended  to 
preserve  remaining  areas.  Marine  life  in  this  zone  serves  as  a  food 
source  for  fin  fish.  The  agencies  felt  that  it  may  become  a  more 
important  resource  in  the  long  term  as  water  pollution  is  abated. 
Soft-shell  clams  were  found  in  the  intertidal  zone  near  the  mouth  of 
the  river.  Although  the  Island  End  River  is  closed  to  shellfishing 
because  of  pollution,  the  existing  shellfish  population  can  help  to 
repopulate  other  shellfish  beds  in  Boston  Harbor. 


NEEDS 


61.  The  needs  of  the  community  as  developed  through  the  identifi¬ 
cation  of  its  existing  problems  are  basically  two-fold.  The  amount 
of  waterfront  access  available  to  the  community  must  be  increased  and 
development  of  a  plan  of  improvement  which  will  allow  for  increased 
water  related  recreational  activities  within  the  study  area. 


OPPORTUNITIES 


62.  The  former  Naval  Hospital  site  presents  an  opportunity  for  the 
city  of  Chelsea  to  develop  the  property  for  a  variety  of  civilian 
uses.  The  hospital  site  can  be  considered  a  unique  land  resource  in 
that  it  provides  eighty-eight  acres  of  developable  land  on  a  scenic 
site  only  two  miles  from  downtown  Boston.  Its  undeveloped  waterfront 
has  a  potential  for  recreational  use  in  an  area  where  most  of  the 
waterfront  is  used  for  industrial  purposes.  The  availability  of  a 
marina  site  also  presents  an  opportunity  to  address  regional  needs 
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for  boat  mooring  and  storage  fac  litios,  public  access  to  the 
waterfront,  and  public  recreation  facilities. 


SECTION  B 

PLANNING  OBJECTIVES  AND  CONSTRAINTS 


NATIONAL  OBJECTIVES 

63.  Planning  for  channel  improvements  in  the  Island  End  River  is 
based  in  part  on  national  objectives  of  economic  development  and 
enhancement  of  environmental  quality.  Section  103  of  the  W.iter 
Resources  Planning  Act  of  1965  directed  the  National  Water  Resources 
Council  to  establish  principals  and  standards  for  planning  Federal 
and  Federally-aided  water  resource  projects.  In  1973,  the  Council 
published  Principles  and  Standards  for  Planning  Water  and  Related 
Land  Resources  which  provide  the  broad  policy  framework  for  planning 
activities.  The  Standards  provide  for  uniformity  and  consistency  in 
comparing,  measuring  and  judging  the  beneficial  and  adverse  effects 
of  alternative  water  resource  improvement  projects.  The  purpose  of 
the  Principles  and  Standards  is  to  promote  the  quality  of  life  by 
planning  for  the  attainment  of  the  following  objectives: 

To  enhance  national  economic  development  by  increasing  the  value 
of  the  nation's  output  of  goods  and  services  and  improving 
national  economic  efficiency. 

To  enhance  the  quality  of  the  environment  by  the  management, 
conservation,  preservation,  creation,  restoration,  or  improvement 
of  the  quality  of  certain  natural  resources,  cultural  resources 
and  ecological  systems. 

64.  These  are  termed  National  Economic  Development  (NED)  and 
Environmental  Quality  (EQ)  objectives.  The  NED  and  EQ  objectives 
were  fully  considered  in  developing  and  evaluating  the  alternative 
improvement  plans. 


PLANNING  CONSTRAINTS 


65.  Planning  constraints  are  those  parameters  which  can  place 
limitations  on  any  proposed  plan  of  improvement.  As  limitations, 
they  are  used  to  direct  plan  formulation  and  restrict  impacts  cutting 
across  a  broad  spectrum  of  concerns.  These  concerns  may  include 
natural  conditions  within  the  project  site,  technological  states  of 
the  area,  economic  limits,  and  legal  restrictions. 
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66.  This  study  has  identified  through  consultation  with  Government 
agencies  and  local  businesses  a  number  of  concerns,  but  only  two 
issues  which  may  be  identified  as  constraints. 

67.  As  the  Island  End  River  is  located  in  a  head  '.y  urbanized  and 
industrialized  area,  the  quality  of  its  bottom  material  has  been 
affected.  Therefore,  any  proposed  project  must  minimize  the  removal 
of  any  toxic  materials  to  reduce  the  adverse  effects  on  marine  1 ife 
and  alteration  of  the  intertidal  zone.  As  a  corollary,  minimal 
removal  of  any  materials  will  significantly  lessen  any  expected 
impacts  associated  with  disposal  of  the  dredged  materials. 

68.  Ocean  disposal  of  dredged  material  is  controlled  by  Federal 
regulations.  However,  adverse  impacts  on  water  quality  and  marine 
organisms  will  be  associated  with  the  discharge  of  any  type  of 
sediment  into  the  ocean. 


69-  Disposal  for  landfill  at  the  site  of  the  proposed  Massport 
Container  Facility  at  the  former  Naval  Base  in  South  Boston  appears 
to  be  economically  and  environmentally  feasible  if  coordination  of 
project  schedules  can  be  achieved  and  if  the  material  from  the  Island 
End  River  proves  to  be  similar  in  nature  to  the  other  materials 
slated  for  disposal  there.  Land  disposal  also  appears  feasible,  but 
it  is  less  environmentally  desirable  and  more  costly  than  the  other 
alternatives.  Under  State  regulations,  land  disposal  of  dredged 
material  must  take  place  on  sites  approved  by  the  local  board  of 
health.  It  must  be  confined  by  dikes  or  bulkheads  and  provided  with 
facilities  to  control  effluents.  Because  of  the  presence  of 
pollutants,  the  Massachusetts  Department  of  Environmental  Quality 
Engineeriing  felt  that  land  disosal  of  the  dredged  material  could  be 
a  problem.  In  addition  to  its  toxic  properties,  the  sediment  has 
poor  structural  properties.  Therefore,  the  material  would  not  be 
acceptable  as  structural  fill  material  beneath  buildings  of 
structures.  Due  to  the  large  volume  of  dredged  materials,  a  disposal 
site  must  be  found  near  the  shoreline  to  avoid  adverse  impacts 
associated  with  its  transport. 

70.  The  second  constraint  identified  is  to  restrict  any  construction 
activities  to  the  fall  months.  Said  restriction  will  avoid 
suspension  of  water  pollutants  during  the  spring  alewife  run  in  the 
Mystic  River. 
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In  summary,  planning  constraints  as  identified  are: 

-  minimize  removal  of  toxic  materials. 

-  restrict  construction  activties  to  the  fall  months. 

71.  As  stated  earlier  in  this  section,  consultations  with  interested 
parties  determined  a  number  of  concerns  should  be  identified  and 
addresse  d. 

72.  Present  commercial  shipping  activites  are  expected  to  continue  in 
the  Island  End  River  for  the  foreseeable  future.  Due  to  the 
restricted  dimensions  of  the  existing  channel  and  the  maneuverability 
of  large  vessels  under  tow,  conflicts  between  existing  shipping  and 
future  recreational  boating  may  develop.  This  potential  problem 
would  be  most  noticeable  if  recreational  craft  were  required  to  use 
the  existing  channel. 

73*  Due  to  the  possibility  of  an  accident  involving  the  volatile 
chemicals  at  the  Exxon  Corporation,  the  proposed  recreational  channel 
should  be  located  at  a  reasonable  distance  from  the  existing 
commercial  channel  at  the  Exxon  facilities.  Construction  of  a 
channel  immediately  adjacent  to  the  Exxon  terminal  could  result  in 
sparks  or  open  flames  occurring  from  dredging  operations  (short  term) 
or  from  the  operation  of  recreational  small  craft  (long  term).  The 
1973  Uniform  Fire  Code  of  the  International  Conference  of  Building 
Officials  and  the  Western  Fire  Chief  Association  requires  that 
smoking  and  open  flames  be  prohibited  within  50  feet  of  fueling 
operations . 

74.  The  metropolitan  District  Commission  has  proposed  development  of 
a  twenty-six  acre  park  along  the  edges  of  the  Mystic  and  Island  End 
Rivers.  Since  locating  the  marina  within  the  proposed  park  may 
disrupt  current  plans,  the  marina  facility  must  be  located  upstream 
on  the  Island  End  River. 

75.  Along  the  opposite  bank  of  the  river  is  the  Everett  shoreline 
which  is  highly  developed  and  protected  by  timber  bulkheads  or 
riprap.  Any  changes  to  the  Everett  shoreline  would  likely  require 
acquisition  of  property  and  would  probably  meet  opposition  from 
Everett  property  owners. 

76.  Because  the  extent  of  intertidal  zone  habitat  is  limited  in  the 
inner  harbor,  the  National  Marine  Fisheries  Service  and  the 
Massachusetts  Division  of  Marine  Fisheries  have  expressed  concern 
over  the  possible  impacts  any  improvements  may  have  on  the  existing 


PLANNING  OBJECTIVES 


77-  Planning  objectives  for  this  study  were  established  after 
carefully  analyzing  the  identified  concerns  regarding  the  use  of 
water  and  related  land  resources  in  this  study  area*  The  purpose  of 
these  planning  objectives  is  to  translate  identified  needs,  opportu¬ 
nities,  and  problems  into  sp'  ific  objectives  for  the  study.  Plan¬ 
ning  objectives,  as  set  forth  herein,  will  be  used  in  conjunction 
with  planning  constraints  in  the  development  of  alternatie  plans  that 
properly  address  study  objectives  and  aiea  needs*  The  establishment 
of  clearly  defined  planning  objectives  is  also  essential  in  evalua¬ 
ting  the  various  plans  that  have  been  studied.  The  relative  merit  of 
each  plan  is  determined,  in  great  part,  by  the  degree  to  which  it 
addresses  and  fulfills  each  planning  objective. 

78*  Based  on  the  discussions  of  problems,  needs,  and  opportunities 
previously  presented,  two  planning  objectives  have  been  identified  as 
important  guidelines  to  formulation  and  evaluation  of  plans  to  meet 
the  area  needs  and  study  objectives. 

-  Contribute  to  navigation,  for  recreational,  purposes,  in  the 
Island  End  River,  during  the  1980-2030  period  of  analysis- 

-  Contribute  to  the  safety  of  navigation,  for  commercial  and 
recreational  vessels,  in  the  Island  End  River,  during  the  1980- 
2030  period  of  analysis. 

79.  Consideration  of  these  objectives  and  planning  constraints  led 
to  the  formulation  of  resource  management  alternatives  that  will  be 
presented  in  the  following  appendix. 


EXHIBIT  1-1 


SUMMARY  OF  THE  PROPOSED  DEVELOPMENT  PLAN 


The  program  of  development  for  the  Hospital  site  includes  the 
following  elements: 

o  Waterside  Public  Park  of  26  Acres. 

o  Residential  Community  of  1200  units  including  approximately: 

300  Duplex  Townhouses 

570  Mid-Rise  Market  Rate  Apartments 

Subsidized  Elderly  Apartments 

o  Marina  for  250  Boats  and  Related  Marine  Commercial  Uses. 

o  Fourteen  Acres  of  Light  Industrial  Uses. 

The  Waterside  Park  is  planned  as  a  passive  recreation  area  where 
residents  from  Chelsea  and  surrounding  cities  can  picnic,  play,  and 
enjoy  the  views  of  harbor  activity.  The  heavily  landscaped  park  will 
be  operated  by  the  MDC  and  be  open  to  the  public.  Though  larger  in 
size,  it's  use  will  bo  similar  to  the  waterfront  park  in  Boston. 

The  residential  community,  atop  the  hill  to  afford  striking  views  of 
the  Boston  skyline,  the  harbor,  and  the  outer  suburbs  to  the  north, 
is  planned  at  a  relatively  low  density  to  improve  its  marketability. 
The  duplex  townhouses  will  be  built  into  the  side  of  the  hill 
affording  ease  of  entry  and  privacy.  The  mid-rise,  conventionally 
financed,  apartments  will  include  both  new  construction  and  the 
rehabilitation  of  historic  structures.  Ancillary  commercial  and 
community  facilities  will  be  located  on  the  first  floor  and  courtyard 
of  the  historic  Marine  hospital.  This  Town  Centre  will  be  the  focal 
point  for  community  activities,  including  tennis,  swimming,  meeting 
rooms  and  a  health  club.  The  elderly  apartments  will  also  be 
adjacent  to  this  activity  area. 

The  Island  End  River  will  be  dredged  to  provide  one  of  the  few 
protected  marinas  for  small  boats  in  Boston  Harbor.  Townhouses  will 
be  constructed  near  the  piers  with  boat  storage  and  related  marine 
commercial  uses  developed  on  the  low  land  adjacent  to  the  marina. 

The  plan  also  calls  for  other  light  industrial  uses  to  be  built  on 
the  flat  land  on  the  eastern  side  of  the  new  access  road  connecting 
the  site  with  newly  reconstructed  Spruce  Street. 

As  indicated  by  an  analysis  of  the  Greater  Boston  housing  market  the 
apartments  and  townhouses  should  receive  strong  market  acceptance 
because  of  the  proximity  of  the  site  to  downtown  Boston  and  the  views 
and  amenities  inherent  in  the  proposed  plan.  Achievement  of  the 
development  program  is  dependent,  however,  upon  the  availability  of 
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public  funding  for  site  clearance,  roadway  and  utility  construction, 
and  a  subsidy  to  defray  the  excessive  costs  of  rehabilitating  the 
historic  structures  for  residential  uses. 

In  the  next  stage  of  implementation,  the  site  will  be  advertised  for 
developers,  environmental  clearances  obtained,  and  final  acquisition 
negotations  with  GSA  completed.  Preliminary  indications  of  support 
for  Federal  funding  have  been  obtained,  thus  it  is  anticipated  that 
the  required  BOR,  EDA,  and  HUD  grants  will  be  received  in  the  first 
half  of  1978  with  actual  demolition  and  construction  commencing  in 
1979. 

DEVELOPMENT  IMPACT  ON  THE  CITY  OF  CHELSEA 

Hopes  for  the  rebirth  of  Chelsea  rest  with  the  accomplishments  of 
this  development  program.  When  completed  the  project  will  produce 
over  $1,000,000  per  year  in  taxes  on  land  previously  tax  exempt. 

This  revenue  amounting  to  approximately  $18/1000  on  the  Chelsea  tax 
rate,  will  afford  the  city  an  opportunity  to  better  provide  sorely 
needed  services  to  its  below  average  income  population.  Most 
importantly,  however,  the  park,  marina,  and  housing  will  signal  to 
all  that  Chelsea  has  been  reborn, that  it  can  attract  upper-income 
people  back  to  the  city,  that  it  is  not  merely  a  declining  industrial 
city.  The  impact  of  that  change  in  preception  will  have  far-reaching 
effects  on  the  surrounding  property  throughout  the  city. 
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CHAPTER  3 


HOUSING  DEVELOPMENT  PLAN 


GENERAL  DESCRIPTION 

This  Housing  Development  Plan  is  intended  as  a  set  of  guidelines  and 
constraints  for  the  private  development  of  those  areas  of  the  Chelsea 
Naval  Hospital  site  not  included  in  the  proposed  MDC  Park  and  the 
marina  development  area.  The  Plan  defines  the  range  of  feasible  and 
desirable  potential  uses  which  a  private  developer  or  developers  will 
be  permitted  to  construct  on  the  site,  and  describes  the  environ¬ 
mental  goals  that  the  design  of  the  constructed  units  should  attempt 
to  achieve. 

The  Development  Plan  (see  Exhibit  3-1)  divides  the  private 
development  portion  of  the  site  into  Development  Zones,  and  for  each 
defines  the  types  and  numbers  of  units,  heights  of  construction, 
environmental  characteristics  and  amenities  recommended  for  that 
zone.  These  zones  should  be  understood  as  general  areas  of  the  site, 
as  their  defining  characteristics  will  suggest,  and  not  as  parcels 
with  rigid  boundaries.  Furthermore,  the  unit  types  and  character¬ 
istics  recommended  for  each  zone  are  not  intended  as  unquestionable 
restrictions;  rather,  some  mixture  and  variation  upon  the  guidelines 
may  be  appropriate.  The  Development  Plan  is  designed  to  permit  a 
range  of  solutions,  setting  only  the  predominant  character  for  the 
development  of  each  area  of  the  site. 

The  description  of  the.  Development  Plan  is  accompanied  by  an 
Illustrative  Site  Plan  (Exhibit  3-2)  and  companion  photographs  of  a 
site  model  (Exhibit  3-3).  These  designs  illustrate  one  potential 
solution  that  typifies  and  complies  with  the  housing  Development  Plan 
guidelines.  This  is  not  intended  to  suggest  that  the  design  is  the 
only  acceptable  solution;  rather,  this  Illustrative  Site  Plan  should 
assist  the  reader  in  understanding  and  imagining  the  reasons  for  and 
implications  of  the  Development  Plan  guidelines. 

Overall  Character 

The  design  approach  to  the  site  should  attempt  to  utilize  and 
preserve  the  natural  assets  of  the  site  -  its  visible  hilltop,  slopes 
and  well-developed  vegetation.  The  image  of  the  whole  site  that  the 
viewer  approaching  on  the  Mystic  River  Bridge  has  rhould  be  that  of 
the  dominance  of  the  topographic  features  and  vegetation,  rather  than 
of  the  buildings  placed  upon  the  site. 
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Development  is  projected  of  approximately  1200  units  of  housing  on 
the  site,  to  be  developed  in  stages  as  described  below  (see  Phasing 
Proposal).  Of  that  total,  roughly  25%  -  30%  should  be  townhouse 
units,  45%  -  50%  market-rate  apartments,  and  20%  -  25%  subsidized 
apartments  for  the  elderly. 

The  housing  development  should  take  advantage  of  and  orient  to,  as 
much  as  possible,  the  attractive  views  and  desirable  micro-climate 
toward  the  south,  southwest  and  west.  The  buildings  atop  the  hill 
should  act  as  a  buffer  from  the  harsh  winter  winds  from  the  north; 
they  should  capitalize  on  the  attractive  long  distance  vista  of  the 
hills  to  the  north  and  northeast,  while  screening  the  views  of  the 
nearby  industrial  area. 

The  housing  development  should  be  designed  to  give  a  sense  of 
neighborhoods  within  the  overall  development,  through  clustering  of 
units  and  focal  community  spaces.  The  residents  should  be  able  to 
identify  with  a  smaller  neighborhood  grouping,  rather  than  only  the 
overall  1200-unit  development. 

Certain  existing  structures  on  the  site  are  to  remain  in  the  new 
development:  those  that  are  on  the  National  Historic  Register, 

including  buildings  one,  fifty-nine,  the  Commandant's  House  and  the 
Constitution  Magazine;  and  some  which  are  substantial  residential 
structures  that  can  be  easily  reused  for  residences  and  which  add 
continuity  to  the  historic  character  of  parts  of  the  site,  including 
residence  B,  C,  D,  E,  F,  and  G.  These  buildings  should  be  actively 
reused  and  integrated  into  the  overall  development  and  use  of  the 
site.  Others  may  desire  to  rehabilitate  additional  structures  which 
is  to  be  encouraged. 
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CHAPTFR  5 


COMMERCIAL-INDUSTRIAL  DEVELOPMENT  AREA 
GENERAL  DESCRIPTION 

The  redevelopment  program  of  the  Chelsea  Naval  Hospital  site  -'alls 
for  one-fourth  (1/4)  or  approximately  22  acres  to  be  developed  for 
commercial  or  industrial  purposes.  The  area  designated  is  the 
relatively  flat  section  of  the  site  adjacent  to  the  Murray  Industrial 
Park.  The  new  access  road  will  link  this  section  directly  to  Spruce 
Street. 

The  major  focus  of  this  commercial-industrial  development  area  will 
be  a  new  marina  for  approximately  250  boats  on  the  Island  End 
River.  In  addition  to  the  marina  itself  with  ancillary  commercial 
facilities  such  as  a  restaurant,  the  development  program  calls  for 
marine  related  industrial  uses  such  as  boat  repair  and  storage. 

Light  industrial  uses  not  marine  related  are  also  possible  on  the 
s  ite. 

A  substantial  need  for  pleasure  boat  docking  facilities  exists  in 
Boston  Harbor.  With  the  increase  in  boating  activities  there  are 
long  waiting  lists  for  docking  space  at  protected  marinas.  The 
proposed  marina  area,  though  requiring  substantial  site  improvements, 
is  particularly  well  suited  for  this  use.  Removed  from  the  main 
shipping  channel  the  mooring  area  will  be  protected  from  the  wave 
action  of  passing  tugs  and  ships.  The  proposed  marina  will  afford 
boat  owners  easy  access  to  the  open  ocean  and  yet  protection  from 
storms. 

The  large  marina  as  proposed  will  create  a  requirement  for  the 
ancillary  boat  repair  and  storage  services.  In  addition,  these 
services  are  not  readily  available  in  the  inner  harbor,  so  it  is 
anticipated  that  boats  moored  elsewhere  will  be  brought  to  the 
proposed  facility  for  repair  and  storage.  Eventually  it  is  hoped 
that  marine  related  manufacturing  facilities  might  also  be  developed 
on  the  site.  The  land  not  used  for  marine  facilities  is  available 
for  general  industrial  development.  Sweetheart  Paper  Company,  an 
abutter  to  the  site,  is  interested  in  acquiring  a  portion  of  the  land 
for  its  expansion  needs.  It  is  also  anticipted  that  when  the  Murray 
Renewal  park  is  completely  sold  that  there  will  be  additional  demand 
for  industrial  land.  The  physical  improvements  to  the  renewal  area 
are  now  being  completed  so  sales  of  the  land  should  begin  in  the  next 
six-months.  One  half  of  the  site  has  been  sold  as  a  shopping  center 
site  which  is  now  under  construction.  The  industrial  land  in  the 
Naval  Hospital  site  will  be  ready  for  marketing  in  approximately  two 
years  when  the  access  road  is  constructed.  This  time  schedule  will 
mesh  with  the  completion  of  marketing  activities  in  the  renewal  area. 
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SITE  IMPROVEMENT  COSTS 

In  addition  to  the  new  access  road  connecting  the  site  to  Spruce 
Street  which  is  also  required  for  the  park  and  housing  developments, 
substantial  site  improvements  will  be  required  to  create  a  marina  in 
the  Island  End  River.  Historically,  marina  development  without  some 
form  of  public  subsidy  has  been  difficult-  It  is  especially  so  or. 
this  site  where  a  harbor  itself  must  be  created.  In  general  the 
public  sector  will  create  the  waterfront  facilities  and  piers  and  the 
operator  of  the  facility  will  construct  the  buildings  on  the 
approximately  eight  acres  of  land.  Some  subsidy  will  also  be 
required  to  offset  the  excessive  costs  of  rehabilitating  the 
Constitution  Magazine.  An  estimate  of  the  development  costs  prepared 
by  Sasaki  Associates  based  on  similar  marina  design  is  set  forth 
below  for  the  marina  facilities.  The  figures  do  not  include  the 
potential  private  development  of  the  remaining  14  acres  of  industrial 
land.  It  is  proposed  that  the  facility  would  be  constructed  with 
public  funds  and  leasedfor  a  long  term  to  the  private  developer.  The 
lease  would  guarantee  the  availability  of  berthing  space  on  an 
equitable  basis.  Tax  revenue  from  the  commercial-industrial  area 
should  approximate  $300,000  per  year  based  on  a  50%  load  coverage  for 
industrial  and  20%  off  gross  marina  revenues. 
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MARINA  DEVELOPMENT 


PRELIMINARY  COST  ESTIMATE 


PUBLIC  DEVELOPMENT  COSTS 


Dredging  $  500,000 

Floats  367,200 

Piers  165,000 

Bulkhead  550,000 

Concrete  Slap  5.  Cap  63,000 

Rip  Rap  13,440 

Extra  Structural 

Repair  of  Bldg-  3  120,000 

Sub  Total  $1,779,140 

Contingency,  Engineering 

&  Escalation  30%  533, 742 


Total  Public  Development  Cost  $2,31 2,882 


PRIVATE  DEVELOPMENT  COSTS 


Plaza  562,000 

Asphalt  Paving  357,094 

Structures  2,400,000 

Renovation  372,750 

Concrete  Walk  9,300 

Landscaping  18,450 

Sub  Total  $3,719,594 

Contingency,  Engineering 

&  Escalation  30%  1 , 1 15,878 


Total  private  Development  Cost  $4,835,472 
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FUNDING  PROGRAM 
(OOO) 


Total 

Corps 

HUD 

Comm,  of 

Cost 

BOR 

EDA 

Eng. 

UDAG 

Mass . 

PUBLIC  COSTS 

PARK 

Demolit ion 

$  103.8 

62.3 

41.5 

Construction 

2^255.9 

1,128.0 

Sub-Total 

$2,359.7 

HOUSING  &  OTHER 

Demolition 

924.2 

554.5 

369.7 

Roadways 

1,070.0 

128-4 

94  i  .6 

Sewer 

365.0 

54.8 

310.2 

Storm  Drains 

564.8 

84-7 

480.1 

Water 

796-5 

119.5 

677.0 

Electrical 

410.0 

61.5 

348.5 

Restoration 

360.0 

360.0 

Land  Purchase 

746.0 

746.0 

Contingencies /Engineering 

826.1 

123.9 

702.2 

Sub-Total 

6,062.6 

COMMERCIAL-INDUSTRIAL 

Dredging 

500.0 

250.0 

250.0 

Piers  &  Bulkhead 

1,159.1 

695.5 

463.6 

Restoration 

120.0 

120.0 

Cont ingencies/Engineering 

533.7 

320.2 

21  3-5 

Land  Furchase 

622.6 

622-6 

Sub-Total 

2,935.4 

ADMINISTRATION  &  LEGAL 

500.0 

500.0 

ADJACENT  ROAD  IMPROVEMENTS 

2,300.0 

Sewer  &  Water 

372.0 

223.2 

148.8 

Less  Land  Proceeds 

(1,368.6) 

_J_L 

,368.6) 

TOTAL  PUBLIC  COST 

$13,161.1 

1,128.0 

2,428.5 

250.0 

$5 

,926.7 

PRIVATE  COSTS 

Housing 

53,528.7 

Marina 

4,835.5 

Industrial 

10,323.7 

TOTAL  PRIVATE  COSTS 

$67,687.9 

TOTAL  INVESTMENT 

$81,849.0 

RATIO  PUB’  C  TO  PRIVATE 

6.2:1 

1,127.9 


2,300.0 


3,427.9 
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SECTION  A 


FORMULATION,  ASSESSMENT  AND  EVALUATION  OF  DETAILED  PLANS 


1.  The  formulation  of  a  plan  of  improvements  for  the  Island  End  River 
has  followed  the  procedures  of  the  Wa’er  Resources  Council  Principles  and 
Standards .  Local  needs  and  objectives  were  identified  and  project-specific 
planning  objectives  and  constraints  were  established.  These  planning  ob¬ 
jectives  and  constraints  were  considered  in  t^e  formulation  of  detailed 
plans,  as  were  the  national  objectives  of  National  Economic  Development 
(NED)  and  Environmental  Quality  (EQ). 

FORMULATION  AND  EVALUATION  CRITERIA 


2.  Detailed  technical,  economic  and  environmental  criteria  were  applied  in 
the  formulation  and  evaluation  of  the  alternative  plans.  These  criteria 
reflect  quantitative  measures  of  the  plan  performance  in  relation  to  the 
national  and  local  planning  objectives  and  planning  constraints.  These 
criteria,  which  are  described  below,  are  utilized  in  the  System  of  Accounts 
to  evaluate  the  four  alternative  detailed  plans. 

TECHNICAL  CRITERIA 

3.  The  technical  criteria  are  as  follows: 

The  selected  plan  should  allow  adequate  space  for  a  marina  with  a 
capacity  of  about  two  hundred  fifty  slips.  The  marina  should  be 
located  such  that  the  shore  facilities  can  be  provided  at  a  reason¬ 
able  cost  and  in  a  manne1"  consistent  with  the  overall  redevelopment 
plans  for  the  Naval  Hospital  property. 

Channel  dimensions  (length,  width  and  depth)  should  be  adequate 
for  the  types  of  craft  expected  to  use  the  river. 

Provide  adequate  separation  from  the  Everett  shoreline  such  that 
dredging  will  not  have  an  impact  on  the  stability  of  the  shore  and 
no  shore  protection  will  be  required. 

ECONOMIC  CRITERIA 

4.  The  economic  criteria  are  as  follows: 

Maximize  net  benefits  (project  benefits  minus  project  costs). 
Minimize  local  cost  of  the  project. 
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Maximize  net  benefits  to  the  City  of  Chelsea  (sponsor  of  local  share 
of  project  cost). 

Minimize  potential  development  cost  of  locally  funded  harbor 
improvements,  such  as  the  boat  launching  ramp  and  marina. 

Minimize  adverse  impacts  on  operations  of  existing  industries  in 
Everett. 

ENVIRONMENTAL,  SOCIAL  AND  CULTURAL  CRITERIA 

The  environmental,  social  and  cultural  criteria  are  as  follows: 

Minimize  volume  of  dredge  material  in  order  to  reduce  problems 
relating  to  the  disposal  of  dredged  materials. 

M inir  ize  removal  and  alteration  of  intertidal  areas  to  avoid  impacts 
Provide  aesthetic  compatibility  with  MDC  park  and  Naval  Hospital 
housing  redevelopment  plans. 

Enhance  and  restore  historic  character  of  U.S.S.  Constitution 
Magazine  and  pier. 

Maximize  safety  and  ease  of  navigation  to  recreational  craft. 
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SECTION  B 


POSSIBLE  SOLUTIONS 


6.  Possible  solutions  to  the  problem  of  developing  recreational  boating 
facilities  at  the  Chelsea  Naval  Hospital  property  include  utilizing  existing 
conditions  (no  improvement  option)  or  developing  new  facilities. 

NO  IMPROVEMENT  OPTION 


7.  The  development  of  recreational  boating  at  the  Naval  Hospital  property 
without  the  federal  project  would  be  extremely  unlikely.  With  no  federal 
project  there  would  be  essentially  two  options  that  could  be  undertaken 
without  dredging. 

8.  The  first  would  be  to  make  use  of  the  Island  End  River  in  its  present 
condition  for  the  mooring  of  boats.  Because  of  the  tidal  range  and  the 
present  depths  in  the  river,  moored  boats  would  have  to  be  allowed  to 
ground  at  low  tide.  The  types  of  boats  used  would,  therefore,  be  limited 
to  small  outboards  or  small  centerboard  sailboats.  Use  of  the  river  would 
be  limited  by  tide  conditions. 

9.  The  other  possibility  under  the  no  improvement  option  would  be  to 
locate  a  marina  along  the  Mystic  River  where  adequate  depths  are  already 
available. 

10.  Although  the  depth  of  the  water  at  a  Mystic  River  site  would  be  ade¬ 
quate  and  would  require  little  dredging,  there  are  other  disadvantages.  A 
marina  site  on  the  Mystic  River  is  not  as  sheltered  as  the  Island  End  River. 
Boats  would  be  exposed  to  waves  in  the  river  as  well  as  wakes  from  passing 
ships.  The  number  of  berths  in  a  marina  would  be  constrained  by  the 
amount  of  space  available  between  the  shoreline  and  the  pier/bulkhead  line 
which  is  quite  close  to  shore.  Because  of  the  heavy  use  of  the  Mystic 
River  by  commercial  shipping,  it  is  unlikely  that  a  marina  would  be  allowed 
to  extend  beyond  the  pier/bulkhead  line.  The  pier/bulkhead  line  is  also 
close  to  the  shore  along  the  Island  End  River;  however,  because  there  is 
currently  no  vessel  traffic  at  the  proposed  mari'  a  site,  it  is  anticipated 
that  the  restriction  of  the  pier/bulkhead  line  can  be  relaxed.  Even  if  the 
pier/bulkhead  line  restriction  did  not  apply  on  the  Mystic  River,  there 
would  be  sufficient  space  for  marina  development  there  than  in  the  Island 
End  River.  There  is  a  second  primary  factor,  however,  which  precludes 
development  of  the  marina  on  the  Mystic  River.  It  is  the  intended  use  of 
the  shore  as  a  park. 

11.  There  would  be  a  number  of  legal  and  jurisdictional  problems  involved 
with  locating  the  marina  off  the  shore  of  the  proposed  MDC  park.  The  City 
of  Chelsea  would  like  the  marina  to  be  operated  by  private  industry  on  a 
long-term  lease  and  thus  produce  revenue  for  the  City.  Current  MDC  poli¬ 
cies  prohibit  the  providing  of  facilities  for  private  use  with  public  funds. 
Facilities  in  MDC  parks  are  generally  only  provided  for  the  users  of  the 
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park.  In  addition,  the  need  to  provide  security  for  the  marina  is  generally 
incompatible  with  the  open  access  of  the  park.  Substantial  space  would  be 
needed  on  shore  for  parking  and  marina  support  facilities.  Most  of  the 
land  within  the  park  has  been  allocated  for  various  recreational  uses.  The 
marina  is  also  intended  to  stimulate  other  tax-revenue  producing  private 
development  on  shore  such  as  restaurants  or  marina-related  enterprises. 
Neither  marina  support  facilities  nor  related  on  shore  private  development  is 
compatible  with  the  aesthetic  quality  or  function  of  a  park.  Therefore, 
location  of  a  marina  and  related  shore  facilities  within  the  limits  of  a  public¬ 
ly  owned  MDC  park  is  incompatible  with  the  plans  for  and  the  intended 
function  of  the  area. 


DEVELOP  NEW  FACILITIES 

12.  The  development  of  new  facilities  in  the  Island  End  Rver  is  considered 
to  be  the  most  satisfactory  means  of  meeting  the  needs  of  the  City  of  Chelsea. 
In  order  to  develop  detailed  improvement  plans,  the  following  four  steps 
were  undertaken: 


PLAN  FORMULATION  RATIONALE 


CHARACTERISTICS  OF  THE  PROJECTED  RECREATIONAL  BOAT  FLEET 

13.  The  numbers,  sizes  and  types  of  the  boats  expected  to  use  the  Island 
End  River  were  estimated  using  the  procedures  set  forth  in  Appendix  6. 

ESTABLISH  THE  MARINA  LOCATION,  SIZE  AND  CONFIGURATION 

14.  Marina  plans  were  shown  in  the  Master  Plan  for  the  Naval  Hospital  in 
concept  only.  Although  the  Master  Plan  projected  a  capacity  of  two  hun¬ 
dred  fifty  boats  at  the  marina,  there  were  no  detailed  drawings  establishing 
the  nature  or  location  of  piers,  floating  docks  and  boat  launching  ramp. 

15.  The  Master  Plan  showed  the  use  of  the  Constitution  Magazine  Buildings 
as  marina-reiated  commercial  buldings.  As  illustrated  in  Exhibit  1-1,  the 
existing  stone  pier  behind  these  buildings  was  incorporated  into  the  marina 
and  additional  piers  were  shown  extending  at  right  angles  from  the  shore 
into  the  river. 

16.  In  the  Reconnaissance  Report,  the  preliminary  plan  contained  a 
two-acre  turning  basin  approximately  three  hundred  feet  square  immediately 
opposite  the  existing  pier.  The  Reconnaissance  Report  made  no  assumptions 
about  berthing  configurations. 

17.  For  the  purposes  of  this  study,  marina  concepts  were  evaluated  in 
order  to  locate  the  channel  and  to  establish  the  slip  capacity. 

18.  Two  alternative  marina  plans  were  developed  and  are  illustrated  in 
Figures  2-1  and  2-2.  Marina  "1"  is  based  on  the  concept  shown  in  the 
Master  Plan,  using  the  existing  stone  pier  behind  Building  Two.  A  boat 
launching  ramp  is  located  at  the  far  upstream  end  of  the  marina,  while 
docks  extend  five  hundred  fifty  feet  downstream  and  seven  hundred  feet 
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upstream  from  the  central  pier.  Marina  "1"  does  not  include  a  turning 
basin. 


19.  As  shown  in  Figure  2-2,  marina  "2"  is  based  on  locating  the  marina 
facilities  upstream  of  a  two  acre  turning  basin.  A  nonrectangular  turning 
basin  was  used  to  correspond  to  the  shape  of  the  *iver. 

20.  An  evaluation  of  the  marina  alternatives  indicated  that  Marina  "1"  is 
preferable  to  Marina  "2"  for  a  number  of  reasons.  In  general,  a  turning 
basin  requires  an  excessive  amount  of  space  within  the  tidal  basin.  Conse¬ 
quently,  in  order  to  accomodate  the  desired  number  of  berthing  slips  at  the 
marina,  an  extensive  amount  of  dredging  and  bulkheading  will  probably  be 
required  with  Marina  "2". 

21.  The  costs  of  development  for  Marina  "2"  are  therefore  higher,  both 
because  of  more  extensive  shoreline  protection  and  the  larger  amount  of 
dredging  needed  for  the  marina  basin.  Assuming  an  upper  limit  on  the  per 
slip  development  cost  of  about  $4,000  and  further,  assuming  that  no  pier 
construction  would  occur  along  the  Everett  shoreline,  the  reasonable  berth¬ 
ing  capacity  of  Marina  "2"  is  one  hundred  eighty  boats. 

22.  Marina  "1"  provides  a  lower  development  cost  per  slip  and  also  accom¬ 
modates  many  more  boats.  There  are  two  disadvantages  to  this  marina  con¬ 
figuration.  First,  the  docks  located  on  the  downstream  end  are  somewhat 
distant  from  the  parking  area.  Secondly,  no  turning  basin  is  provided. 

23.  Although  Marina  "1"  does  not  include  a  turning  basin,  it  does  provide 
a  one  hundred  foot  wide  channel  adjacent  to  the  berthing  area.  Most  boats 
using  the  marina  will  be  power  boats  less  than  forty  feet  in  length.  These 
vessels  are  highly  maneuverable  and  will  operate  at  low  speeds  in  the 
marina  area.  In  addition,  many  of  the  sailboats  will  probably  have  auxilary 
power.  For  these  reasons,  a  turning  basin  is  not  considered  a  necessity. 
Elimination  of  a  turning  basin  will  improve  the  development  advantages  of 
the  marina,  reduce  the  amount  of  dredged  material  and  reduce  overall 
project  costs.  The  marina  concept  shown  in  Figure  2-1  was,  therefore, 
used  as  the  basis  of  the  development  of  detailed  plans. 

ESTABLISH  REQUIRED  CHANNEL  DEPTHS  AND  WIDTHS 

24.  Alternative  channel  depths  and  widths  were  analyzed  to  determine  the 
most  cost  effective  dimensions  based  on  the  type  of  craft  expected  to  use 
the  Island  End  River.  A  channel  depth  of  six  feet  MLW  and  a  channel 
width  of  one  hundred  feet  were  found  to  be  the  most  desirable  channel 
dimensions.  The  determination  of  channel  dimensions  is  explained  in  detail 
in  Appendix  6. 

DETERMINE  ALTERNATIVE  CHANNEL  LOCATIONS 

25.  Four  separate  channel  locations  were  developed  for  detailed  study. 
These  have  been  designated  as  Detailed  Plans  A,  B,  C  and  D.  These  four 
plans  are  analyzed  in  detail  in  the  following  section. 
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DESCRIPTION  AND  EVALUATION  OF  DETAILED  PLANS 


PLAN  A 

26.  Plan  A,  which  is  indicated  in  Figure  2-3,  requires  the  joint  use  of  the 
existing  commercial  channel  by  recreational  and  commercial  craft.  The  small 
craft  channel  would  be  dredged  1300  feet  beyond  the  upstream  end  of  the 
existing  commercial  channel.  The  channel  would  be  one  hundred  feet  wide 
by  six  feet  deep  at  mean  low  water.  It  would  be  located  roughly  eighty  to 
one  hundred  feet  from,  and  parallel  to,  the  Everett  shoreline. 

27.  The  area  to  be  dredged  for  the  channel  generally  follows  the  MLW 
stream  bed.  The  present  elevation  of  the  river  bottom  ranges  between  one 
and  one-half  feet  below  to  about  3  feet  above  mean  low  water. 

28.  Plan  A  necessitates  the  dredging  of  52,000  cubic  yards  of  material  for 
the  access  channel.  The  marina  basin  and  boat  ramp  would  require  the 
dredging  of  an  additional  65,000  cubic  yards,  by  local  interests.  This 
dredging  would  remove  2.0  acres  of  intertidal  zone  and  alter  an  additional 
0.5  acres.  The  dredging  impacts  of  Plan  A  are  summarized  in  Table  2-1. 

29.  Cost  estimates  for  Plan  A  are  summarized  in  Table  2-2.  Plan  A  is  es¬ 
timated  to  have  an  initial  cost  of  $519,000  and  result  in  annual  net  benefits 
of  $312,300. 

30.  Since  Plan  A  involves  the  joint  use  of  the  existing  channel  for  both 
commercial  and  recreational  craft,  it  may  have  some  adverse  impacts  on 
existing  shipping.  There  may  be  some  minor  delays  to  shipping,  although, 
legally,  the  larger,  less  manuveurable  ships  have  the  right  of  way. 

31.  Delays  to  recreational  craft  are  more  likely,  however,  since  they  would 
be  forced  to  wait  for  the  barges  and  freighters  to  be  maneuvered  in  the 
narrow  channel.  Delays  are  more  likely  to  occur  when  there  is  heavy 
recreational  boat  traffic  and  when  use  of  the  river  is  restricted  to  the 
dredged  channel  limits  at  low  tide.  Based  on  the  number  of  shipping 
operations,  and  the  expected  length  of  time  for  the  barges  or  freighters  to 
be  berthed,  it  is  estimated  that  the  recreational  benefits  of  Plan  A  would  be 
reduced  about  seven  percent  due  to  delays. 

32.  Safety  factors  are  more  difficult  to  quantify.  If  all  boaters  used 
proper  operating  procedures  and  obeyed  boating  safety  regulations,  there 
should  be  no  safety  problems.  However,  there  may  be  a  number  of  inexperienc¬ 
ed  boaters  who  might  be  unaware  of  the  potential  safety  problems.  The 
primary  dangers  relate  to  the  potential  of  collisions  due  to  a  small  craft 
cutting  across  the  path  of  a  larger  vessel  and  the  potential  of  a  small  boat 
coming  too  close  to  the  turbulent  wash  produced  by  the  large  commercial 

tugs. 

33.  It  should  be  noted,  however,  that  shared  use  of  channels  by  commer¬ 
cial  ships  and  recreational  boats  is  common  in  harbor  areas  and  presently 
occurs  in  the  Mystic  River. 
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TABLE  2-1 


A) 


Dredging  Impacts  of  Plan  A 
Volume  of  Dredged  Material  (cubic  yards) 


Marina  Basin  and  Ramp 
Access  Channel 
TOTAL 

B)  Area  Dredged  (acres) 


Marina  Basin 

Channel 

TOTAL 


Intertidal  Area 
Removed 

5.3 

2.2 

7.5 


64,900 

51,800 

116,700 


Intertidal  Area 
Altered 

1.0 

0.5 

1.5 


Total  Intertidal  Area  in  River  19.7  Acres 
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TABLE  2-2 


Plan  A  Project  Cost  Estimates 
Total  First  Cost 


Dredging 

(52,000  c.y.  @  $7.50/c.y. ) 
Contingencies  (15%) 

SUBTOTAL 
Engineering  (7%) 

Supervision  and  Administration  (8%) 

SUBTOTAL 

Aids  to  Navigation 

Total  First  Cost 


Annual  Cost 


Amortization 

(50  years  at  i  =  7-1/8%) 

Annual  Maintenance  Dredging 
(4%  @  $8 . 00/c . y . ) 

Maintenance  of  Aids  to  Navigation 

Total  Annual  Costs 
SAY 


$390  ,000 

58 , 500 
$448,500 
31,400 
35,900 
$515,800 
3,000 
$518,800 


$  38,200 

16,640 

1,500 

$  56,340 
$  57,000 
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34.  Although  no  adequate  quantitative  assessment  of  the  safety  impacts  can 
be  made,  Plan  A  is  considered  to  have  a  somewhat  adverse  impact  in  this 
regard.  It  also  presents  a  second,  and  difficult  to  quantify,  safety  prob¬ 
lem  relating  to  the  Exxon  terminal.  Plan  A  would  require  recreational  craft 
to  pass  in  close  proximity  to  a  facility  where  large  volumes  of  volatile  sub¬ 
stances  are  handled  and  stored. 

35.  Another  disadvantage  of  Plan  A  is  that  by  designation  of  the  existing 
commercial  channel  for  recreational  use,  would  require  Federal  acquisition  of 
the  channel.  Future  alteration  of  the  channel  or  the  Everett  shoreline  as 
required  by  the  existing  industries  who  paid  for  the  original  construction  of 
the  channel  may  be  hampered.  For  example,  future  extension  of  piers  into 
the  channel  or  private  maintenance  dredging  could  be  ruled  out  due  to 
conflicts  in  use  of  the  channel  by  recreational  craft.  This  possible  dis¬ 
advantage  to  industries  located  in  the  City  of  Everett  would  occur  as  a 
result  of  a  project  partially  funded  by  and  intended  to  primarily  benefit  the 
City  of  Chelsea. 

PLAN  B 

36.  Plan  B,  shown  in  Figure  2-4,  involves  construction  of  a  separate 
channel  for  recreational  craft  parallel  to  and  contiguous  with  the  existing 
commercial  channel.  Upstream  of  the  commercial  channel  the  alignment  of 
the  recreational  channel  would  correspond  to  that  in  Plan  A. 

37.  The  dimensions  of  the  existing  channel  are  marked  on  Figure  2-4  by 
the  -24  MLW  contour.  Since  all  three  industries  presently  use  craft  with 
drafts  of  twentytwo  feet,  they  are  constrained  to  the  area  shown  at  mean 
low  w'ater.  At  present,  the  channel  is  somewhat  restricted  at  low  water, 
especially  in  the  area  of  the  Marquette  Cement  Company  wharves. 

38.  In  order  to  allow  for  future  widening  of  the  commercial  channel  and  to 
provide  an  adequate  separation  between  the  small  craft  and  the  commercial 
ships,  the  channel  was  considered  to  be  bounded  as  shown  in  Figure  2-4. 
For  the  purposes  of  delineating  the  small  boat  channel  from  the  commercial 
channel,  the  latter  was  considered  to  be  two  hundred  feet  wide  at  the 
Exxon  terminal  at  the  mouth  of  the  river,  then  tapering  to  one  hundred 
twenty  feet  wide  at  the  northern  end  of  the  Coldwater  Seafood  Corporation 
wharf.  These  dimensions  will  allow  for  some  future  widening  of  the  commer¬ 
cial  channel  in  order  to  permit  more  clearance  past  berthed  barges  at  Exxon 
and  Marquette  Cement  Corporation. 

39.  Plan  B  will  require  navigation  aids  to  mark  the  eastern  edge  of  the 
small  boat  channel  and  also  possibly  to  mark  the  separation  between  the 
recreational  and  commercial  channels. 

40.  The  major  advantage  of  Plan  B  over  Plan  A  is  the  provision  of  separate 
channels  in  the  lower  portion  of  the  river  to  eliminate  potential  navigation 
conflicts.  The  safety  problems  inherent  in  Plan  A  are  greatly  reduced  but 
not  eliminated.  Even  though  a  separate  channel  would  be  provided  for 
small  craft,  it  is  likely  that  some  would  stray  into  the  commercial  channel. 

In  addition,  the  wash  generated  by  the  large  tug  boats  would  have  some 
effect  in  the  small  boat  channel. 
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TABLE  2-3 


Dredging  Impacts  of  Plan  B 
A)  Volume  of  Dredge  Material  (cubic  yards) 


Marina  Basin  and  Ramp 

Access  Channel 

64,900 

64,100 

TOTAL 

129,000 

B)  Area  Dredged 

(acres) 

Intertidal  Area 
Removed 

Intertidal 

Altered 

Marina  Basin 
Channel 

5.3 

3.0 

1.0 

1.0 

TOTAL 

8.3 

2.0 

Total  Intertidal  Area  in  River  19.7  Acres 
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TABLE  2-4 


Plan  B  Project  Cost  Estimates 


Dredging 

(64,000  c.y.  @  $7.40/c.y. 
Contingencies  (15%) 

SUBTOTAL 

Engineering  (7%) 

Supervision  and  Adminsitration  (8%) 

SUBTOTAL 
Aids  to  Navigation 

TOTAL  FIRST  COST 
SAY 


Annual  Costs 


Amortization 

(50  years  at  i  =  7.125%) 

Annual  Maintenance  Dredging 
(4%  @  $8.00/c.y . ) 

Maintenance  of  Aids  ot  Navigation 

TOTAL  ANNUAL  COSTS 
SAY 


$473,600 

71,000 

544,600 

38,100 

43,600 

626,300 

3,000 

$629,300 

$629,000 


$  46,300 

20,500 

1,500 

$  68,300 
$  68,000 
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41.  Plan  B  requires  the  dredging  of  approximately  64,000  cubic  yards  for 
the  access  channel,  the  removal  of  3.0  acres  of  intertidal  zone  and  the  al¬ 
teration  of  1.0  additional  acres.  The  dredging  impacts  of  the  associated 
non-federal  harbor  improvements  are  the  same  as  for  Plan  A,  B,  C  and  D. 
The  dredging  impacts  of  Plan  B  are  summarized  in  Table  2-3. 

42.  Plan  B  is  estimated  to  have  an  initial  construction  cost  of  $629,000  with 
an  equivalent  net  annual  benefits  of  $329,800-  Construction  cost  estimates 
are  shown  in  Table  2-4. 

PLAN  C 

43.  Plan  C  is  shown  in  Figure  2-5.  It  involves  construction  of  a  channel 
for  recreational  craft  on  an  alignment  that  is  completely  separated  from  the 
existing  commercial  channel.  At  the  mouth  of  the  river  the  small  boat 
channel  would  be  located  about  280  feet  from  the  Exxon  Corporation  wharves. 
Upstream,  the  Plan  C  channel  tapers  towards  the  commercial  channel.  Two 
small  bends  are  located  in  the  channel,  the  second  at  the  point  where  the 
proposed  marina  would  begin. 

44.  Plan  C  corresponds  closely  to  the  channel  alignment  shown  in  the 
Reconnaissance  Report.  The  channel  alignment  is  generally  as  near  as 
possible  to  the  Chelsea  shoreline  without  requiring  extensive  revetment  to 
provide  shore  protection. 

45.  The  western  edge  of  the  channel  in  Plan  C  generally  follows  the  -6 
MLW  contour.  Therefore,  Plan  C  would  result  in  moving  the  -6  contour  one 
hundred  feet  to  the  east.  This  would  provide  a  great  deal  of  open  water  in 
the  middle  of  the  river  and  provide  maximum  maneuverability. 

46.  Plan  C  would  require  a  minimal  amount  of  revetment  for  a  length  of 
two  hundred  feet  along  the  Chelsea  shoreline. 

47.  As  summarized  in  Table  2-5,  Plan  C  requires  the  dredging  of  89,700 
cubic  yards  of  material.  Approximately  4.9  acres  of  intertidal  zone  area 
will  be  removed  and  an  additional  1.9  acres  will  be  altered. 

48.  The  estimated  construction  cost  of  Plan  C  is  $872,000  with  an  annual 
net  benefit  of  $302,800.  The  cost  estimates  for  Plan  C  are  summarized  in 
Table  2-6. 

PLAN  D 

in  Plan  D,  as  shown  on  Figure  fi,  the  small  boat  channel  is  aligned  as 
closely  as  possible  to  the  Chelsea  shoreline.  The  western  edge  of  the 
proposed  channel  is  separated  from  the  Exxon  terminal  docks  by  approximately 
three  hundred  eighty  feet. 

50.  In  order  to  retain  the  desired  3:1  slope,  revetment  would  be  required, 
extending  from  two  feet  below  MLW  to  the  top  of  the  slope  near  the  sixteen 
foot  elevation.  The  area  where  the  revetment  is  proposed  for  Plan  D  is 
along  the  shoreline  of  the  MDC  park.  The  provision  of  shore  protection 
along  this  area  is  considered  to  be  an  aesthetic  improvement  due  to  the 
current  poor  condition  of  the  area.  The  bank  is  presently  suffering  from 
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TABLE  2-5 


Dredging  Impacts  of  Plan  C 

A)  Volume  of  Dredged  Material  (cubic  yards) 

Marina  Basin  and  Ramp  64,900 

Access  Channel  89,700 

TOTAL  154,600 

Intertidal  Zone 

B)  Area  Dredged  (acres) 

Intertidal  Area  Intertidal  Area 

Removed  Altered 


Marina  Basin 

5.3 

1.0 

Channel 

4.9 

1.9 

TOTAL 

10.2 

2.9 

Total  Intertidal  Area  in  River  19.7  acres 
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TABLE  2-6 


Plan  C  Project  Cost  Estimates 


Total  First  Cost 


Dredging 

(90,000  c.y .  @  $7.30/c.y.) 

$657,000 

Contingencies  (15%) 

98,600 

SUBTOTAL 

$755,600 

Engineering  (7%) 

52,900 

Supervision  and  Administration  (8%) 

60,400 

SUBTOTAL 

$868,900 

Aids  to  Navigation 

3,000 

Total  First  Cost 

$871,900 

SAY 

$872,000 

Annual  Costs 

Amortization 

$ 

64,200 

(50  years  at  i  =  7-1/8%) 

Annual  Maintenance  Dredging 

28,800 

(4%  @  $8.00/c.y.) 

Maintenance  of  Aids  to  Navigation 

1,500 

Total  Annual  Costs 

$ 

94,500 

SAY 

$ 

95,000 
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erosion  near  the  high  water  line  and  of  revetment  or  retaining  walls  may 
have  to  be  constructed  by  the  MDC.  It  should  be  noted  that  shoreline 
protection  is  not  part  of  the  federal  project  and  would  be  funded  completely 
by  local  interests. 

51.  With  respect  to  navigation,  Plan  D  provides  for  the  maximum  separation 
of  small  boats  and  the  large  ships,  and  therefore  is  the  safest  plan  in  that 
respect.  However,  Plan  D  would  leave  potentially  hazardous  shoals  between 
the  small  boat  channel  and  the  commercial  channel.  Some  of  these  points 

in  the  river  bottom  would  be  exposed  surfaces  two  to  four  feet  above  MLW 
and  covered  at  interim  tides.  Although  they  would  be  outside  of  the  small 
boat  channel  they  could  represent  a  hazard  to  boaters. 

52.  Plan  D  provides  a  generally  straight  channel  with  the  easiest  naviga¬ 
tion  from  the  Mystic  River  to  the  proposed  marina. 

53.  Although  Plan  D  has  the  greatest  impact  on  marine  habitats,  it  is 
considered  to  be  the  most  compatible  alternative  due  to  its  aesthetic  improve¬ 
ment  of  proposed  adjacent  land  uses.  The  City  of  Chelsea  representatives 
have  expressed  an  interest  in  the  location  of  the  channel  close  to  the  Chelsea 
shoreline.  This  is  provided  by  Plan  D. 

54.  The  dredging  impacts  of  Plan  D  are  summarized  in  Table  2-7.  Plan  D 
would  require  the  dredging  of  110,100  cubic  yards  of  material.  It  would 
result  in  the  removal  of  6.2  acres  and  the  alteration  of  2.3  acres  of 
intertidal  zone. 

55.  Plan  D  has  the  maximum  impact  on  intertidal  zones  near  the  mouth  of 
the  river  where  marine  life  is  be  found  in  highest  concentration. 

56.  Cost  estimates  for  Plan  D  are  summarized  in  Table  2-8.  Plan  D  has  an 
estimated  construction  cost  of  $1,058,000.  The  annual  net  benefits  of  Plan 
D  are  estimated  at  $282,800. 
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TABLE  2-8 


Plan  D  Project  Cost  Estimates 


Total  First  Cost 

Dredging 

(110,000  c.y.  @  $7.25) 

Contingencies  (15%) 

SUBTOTAL 

Engineering  (7%) 

Supervision  arid  Administration  (8%) 
SUBTOTAL 

Aids  to  Navigation 
Total  First  Cost 
SAY 


Annual  Costs 


Amortization 

(50  years  at  i  =  7-1/8%) 

Annual  Maintenance  Dredging 
(4%  @  $8.00/c.y.) 

Maintenance  of  Aids  to  Navigation 

Total  Annual  Costs 
SAY 


$797,500 

119,625 

$917,125 

64,200 

73,400 

$1,057,700 

3,000 

$1,057,700 

$1,058,000 


77,900 

35,200 

1,500 

$114,600 

$115,000 
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COMPARISON  OF  ALTERNATIVE  PLANS 


57.  In  general,  there  is  a  trade-off  between  minimizing  delays  and 
safety  problems  for  small  craft  and  minimizing  the  project  costs  and 
adverse  environmental  impacts. 

58.  By  utilizing  the  existing  commercial  channel.  Plan  A  minimizes 
dredging  requirements.  Therefore,  this  alternative  has  the  lowest 
initial  as  well  as  annual  maintenance  cost.  Since  no  dredging  will  take 
place  in  the  lower  section  of  the  river,  it  also  has  the  least  impact  on 
existing  marine  life. 

59.  Plan  A,  however,  has  a  somewhat  adverse  impact  on  boating  conveni¬ 
ence  and  safety  arising  from  shared  use  of  the  commercial  channel  by 
commercial  and  recreational  craft. 

60.  Plan  A  would  have  virtually  no  impact  on  the  existing  environment¬ 
al  conditions  downstream  of  the  marina  site.  Although  this  would  result 
in  the  maximum  preservation  of  the  intertidal  lands,  it  would  not  have 
positive  aesthetic  impacts.  Extensive  mudflats  would  remain  adjacent  to 
the  proposed  waterfront  park. 

61.  Plan  B  provides  more  safety  and  convenience  to  boaters  than  Plan 
A  but  necessitates  expenditures  for  additional  dredging.  It  also  allows 
for  the  future  expansion  of  the  existing  twenty-four  foot  deep  industrial 
channel  to  accommodate  larger  vessels.  Plan  B  requires  the  dredging 

of  additional  intertidal  zones  in  the  lower  reaches  of  the  river. 

62.  Plan  C  provides  more  separation  from  the  commercial  channel  by 
approximately  eighty  feet  at  the  mouth  of  the  river,  therefore,  providing 
a  greater  margin  of  safety.  Plan  C  would  result  in  a  significant  increase 
in  dredging  in  the  lower  part  of  the  river. 

63.  Plan  D  has  the  maximum  cost  and  requires  the  greatest  amount  of 
dredging  and  shoreline  protection.  However,  it  also  provides  the 
greatest  separation  between  the  two  channels.  This  positive  safety 
aspect  of  Plan  D  is  somewhat  reduced  by  the  fact  that  shoals  above  the 
-6  MLW  elevation  would  remain  in  the  center  of  the  river. 

64.  In  general,  environmental  impacts  increase  from  Plans  A  to  D, 
since  the  greatest  diversity  of  marine  life  is  found  in  the  region  at  the 
mouth  of  the  river. 

65.  Aesthetic  impacts  are  considered  most  positive  for  Plans  C  and  D 
due  to  an  increase  in  open  water  area  at  low  tide.  The  City  of  Chelsea 
considers  increasing  the  area  of  open  water  to  be  an  important  factor 
for  enhancing  the  appearance  of  the  Island  End  River  when  viewed  from 
the  proposed  luxury  housing. 


66.  Through  consultation  with  state,  local  and  federal  government  agencies 
and  local  industries,  comments  were  obtained  on  the  various  alternatives. 

The  Marine  Division  of  the  Everett  Exxon  Corporation  terminal  had  object¬ 
ions  about  shared  use  of  the  channel,  as  proposed  under  Plan  A,  due  to 
potential  safety  problems.  The  Marine  Safety  Office  of  the  U.  S.  Coast 
Guard  also  cited  potential  boating  safety  problems  with  Plan  A  and  recommend¬ 
ed  a  widening  of  the  existing  channel  as  in  Plan  B. 

67.  Plan  A  was  felt  to  be  the  most  desirable  plan  by  the  Massachusetts 
Division  of  Marine  Fisheries  and  the  National  Marine  Fisheries  Service,  due 
to  the  fact  that  this  plan  required  the  least  amount  of  dredging.  Plan  B 
was  considered  to  be  acceptable,  however,  if  Plan  A  were  shown  to  have 
adverse  safety  impacts.  In  general,  these  agencies  had  objections  to  Plans 
C  and  D. 

68.  The  City  of  Chelsea  is  interested  in  providing  the  most  compatible 
environment  for  the  proposed  waterfront  park  and  housing  redevelopment 
plans  for  the  Naval  Hospital  property.  From  their  point  of  view,  this  is 
best  provided  by  Plans  C  and  D  which  will  bring  the  low  water  line  closer 
to  the  Chelsea  shoreline  and  remove  some  of  the  exposed  mud  flats. 


SYSTEM  OF  ACCOUNTS 


69.  The  System  of  Accounts  is  a  summary  evaluation  required  by  the 
Principles  and  Standards.  The  System  of  Accounts  provides  in  a  concise 
format  an  evaluation  of  the  alternative  plans  in  terms  of  the  national  objec¬ 
tives  of  National  Economic  Development  (NED),  Environment  Quality  (EQ), 
national  accounts  of  Social  WellBeing  (SWB)  and  Regional  Development  (RD). 
It  also  demonstrates  plan  performance  in  terms  of  the  planning  objectives 
and  constraints;  the  technical,  economic  and  other  criteria,  as  well  as  other 
measures  such  as  plan  acceptability. 

70.  The  System  of  Accounts  is  shown  in  Table  2-9.  The  summary  assessments 
indicate  that  the  plans  have  varying  responses  to  the  different  national 
objectives  and  accounts.  In  evaluating  all  impacts  considered.  Plan  B  is 
shown  to  be  the  most  favorable  option  considered.  In  addition,  disposal 
of  dredged  material  at  the  Boston  Foul  Area  site  was  shown  to  be  the  most 
favorable  disposal  option  available. 
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SELECTING  A  PLAN 


71.  Selection  of  a  plan  for  navigation  improvements  to  the  Island 
End  River  has  been  based  on  considerations  of  economic  efficiency, 
preservation  of  environmental  quality,  boating  safety  and  the  needs 
and  objectives  of  local  and  state  governments.  Based  on  these 
criteria,  Plan  B  is  found  to  be  overall  the  most  favorable  plan 
for  meeting  the  project  objectives. 


NATIONAL  ECONOMIC  DEVELOPMENT  PLAN 


72.  Of  the  four  alternatives  evaluated  in  this  study,  Plan  B  would 
provide  the  greatest  net  benefits.  Appendix  6  of  this  report  contains 
the  detailed  benefit/cost  studies  for  the  four  alternatives,  including 
the  benefit/cost  analysis  of  the  proposed  channel  dimensions.  The 
National  Economic  Development  Plan  is  the  selected  plan. 


ENVIRONMENTAL  QUALITY  PLAN 

73.  The  Environmental  Quality  Plan  is  the  alternative  which  makes 
the  most  significant  contribution  to  the  management,  conservation, 
preservation,  creation,  restoration  or  improvement  of  the  quality 
of  certain  natural  and  cultural  resources  and  ecological  systems. 

All  four  alternatives  considered  would  have  positive  effects  on 
enhancement,  preservation  and  restoration  of  cultural  resources. 

In  terms  of  the  proposed  land  uses  of  housing  and  recreation 
adjacent  to  the  river,  all  of  the  plans  would  also  have  positive 
aesthetic  impacts.  However,  each  plan  would  have  some  adverse  impact 
on  natural  resources.  Consequently  designation  of  an  Environmental 
Quality  plan  has  been  replaced  by  designation  of  a  Least  Environ¬ 
mentally  Damaging  plan. 

74.  While  Plan  A  would  require  the  least  amount  of  dredging, 
thereby  minimizing  the  alteration  of  marine  habitats  and  minimizing 
the  material  to  be  disposed  of.  Plan  A  is  the  Least  Environmentally 
Damaging  Plan.  Plan  A  has  not  been  selected,  however,  because  Plan 
A  has  reduced  recreational  benefits  due  to  interference  with  commer¬ 
cial  shipping,  as  well  as  potential  adverse  safety  problems. 
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TABLE  2-9 

System  of  Accounts  (Cont* 


Conner c la 1  Growth 

Provides  Service  and  Maintenance  Yes  Yes  Yes 

Facilities 

Majority  of  Construction  Labor  No  No  No 

for  Basic  Project  Hired  Locally 


SECTION  D 
THE  SELECTED  PLAN 


75.  This  section  describes  Plan  B,  Lhe  selected  plan  of  improvement  for 
the  Island  End  River.  The  associated  harbor  improvements  required  by 
Plan  B  are  described  in  more  detail  in  this  section,  as  are  the  construction 
and  maintenance  procedures.  General  environmental  impacts  of  the  Plan  are 
outlined  in  this  section. 


PLAN  DESCRIPTION 

76.  As  is  shown  in  Figure  2-4,  Plan  B  will  consist  of  widening  the  existing 
industrial  channel  for  approximately  I  150  feet  upstream  from  the  Mystic 
River,  then  dredging  a  new  channel  for  133u  feet.  Table  2-10  summarizes 
the  major  features  of  Plan  B. 


Table  2-10 

Pertinent  Data  -  .Eelacted  Plan 


Total  length  of  channel  (feet)  2500 

Length  adjacent  to  existing  channel  (feet)  1150 

Length  upstream  of  existing  channel  (feet)  1350 

Width  of  dredging  required  adjacent  to  existing  channel  (feet)  0-80 
(varies) 

Width  of  channel  bottom  -  new  section  (feet)  100 

Depth  of  channel  MLW  (feet)  6 

Side  slopes  below  -2  MLW  1  on  3 

Side  slopes  above  -2  MLW  1  on  10 

Dredge  quantity  (cubic  yards)  64,000 

Maintenance,  average  annual  (cubic  yards)  2,560 


HARBOR  IMPROVEMENTS 

77.  No  turning  basin  or  anchorage  basin  areas  have  been  proposed  under 
the  federal  part  of  the  selected  plan.  Instead,  the  access  channel  has 
been  designed  such  that  it  will  extend  along  the  length  of  the  proposed 
mooring  area  to  be  provided  by  local  interests. 

78.  A  conceptual  plan  for  a  marina  has  been  developed  in  this  study  and 
is  illustrated  in  Figure  2-1.  Such  a  marina  will  provide  a  capacity  for 
mooring  approximately  two  hundred  fifty  boats,  a  boat  launching  ramp  and 
all  of  the  required  shore  facilities.  The  concepts  shown  here  were  based 
on  information  obtained  from  the  Development  Master  Plan  for  the  Chelsea 
Naval  Hospital.  It  is  estimated  that  such  a  plan  would  require  the  dredging 
of  65,000  cubic  yards  of  material  and  the  construction  of  1250  feet  of  revet¬ 
ment  along  the  Chelsea  shoreline. 

It  should  be  noted  that  the  planning,  engineering  and  construction  of 
the  marina  and  related  facilities  will  be  the  responsibility  of  the  City  of 
Chelsea.  It  is  expected  that  the  final  design  of  the  harbor  facilities  are 
likely  to  differ  somewhat  from  the  concepts  illustrated  in  this  study. 
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EVALUATED  ACCOMPLISHMENTS 


6^-  The  evaluated  accomplishments  that  would  result  from  the  selected  plan 
ol  improvements  are  the  recreational  benefits  that  would  accrue  to  boaters 
in  the  City  of  Chelsea  and  in  the  greater  Boston  area.  The  demand  for 
mooring  spaces  in  the  Boston  area  is  greater  than  the  available  supply; 
consequently,  new  marinas  for  small  boats  are  required  if  full  benefits  are 
10  be  derived  from  recreational  boating,  '.he  proposed  plan  would  enable 
the  City  of  Chelsea  to  develop  a  facility  for  small  coats  in  accordance  with 
its  stated  economic  and  land  use  development  plans.  The  selected  plan 
would  result  in  estimated  net  annual  benefits  of  $249,500. 

al-  Other  accomplishments  of  the  plan  which  have  not  been  evaluated  in 
economic  terms  are  that  it  would  (1)  enhance  the  presentation  and  restora¬ 
tion  of  the  historic  cultural  resources  on  the  Chelsea  Naval  Hospital  proper¬ 
ty  and,  (2)  enhance  the  redevelopment  of  the  Naval  Hospital  property  for 
residential,  commercial  and  industrial  uses,  thereby  adding  to  the  tax  base 
and  employment  opportunities  in  the  City  of  Chelsea. 


CONSTRUCTION  AND  MAINTENANCE 

The  dredging  contract  will  specify  that  the  contractor  form  a  channel 
with  a  minimum  depth  of  6  feet  at  MLW  with  a  one  foot  allowable  overdepth. 
Dredging  of  a  channel  in  the  Island  End  River  will  be  affected  by  the  need 
to  schedule  the  w.rnk  according  to  the  height  of  the  tide.  The  current 
shallow  depths  in  the  river  will  affect  the  types  of  equipment  that  can  be 
used,  the  method  of  conducting  the  dredging  and  the  project  cost. 

Typical  equipment  that  could  be  used  for  this  project  includes: 

A  six-yard  clamshell  bucket  dredge  on  a  small  barge  (up  to  one  hund¬ 
red  forty  feet  by  forty  feet  with  a  six  foot  draft). 

Two  2,000-yard  scows  drawing  about  two  feet  when  empty  and  about 
sixteen  feet  when  fully  loaded. 

83.  The  dredge,  working  upstream,  would  cut  the  channel  to  the  desired 
depth  from  the  mouth  of  the  river  to  the  point  about  eleven  hundred  feet 
upstream  where  the  channel  makes  a  bend  and  the  adjacent  deepwater  chan¬ 
nel  ends.  The  scows  would  be  floated  alongside  in  the  deeper  water  that 
would  not  have  to  be  dredged.  Provisions  in  the  construction  documents 
would  require  that  these  scows  be  moved  as  necessary  to  avoid  interference 
with  existing  commercial  shipping  activities.  In  general,  the  scows  could  be 
fully  loaded  under  all  tide  conditions.  This  part  of  the  job  consisting  of 
approximately  12,000  cubic  yards  could  be  conducted  fairly  routinely. 

84.  Upstream  of  the  end  of  the  commercial  channel,  the  1 00  foot  wide  small  boat 
channel  would  be  dredged  in  two  cuts,  the  first  being  60  to  70  feet  in 

width.  The  dredge,  working  upstream,  would  clear  the  first  cut  to  a  depth 
of  6  feet  below  MLW.  Because  the  dredge  barge  would  have  a  draft  of  only 
six  feet,  it  would  clear  its  own  path  as  it  advanced.  The  scows,  however, 
would  have  to  be  loaded  next  to  the  dredge  where  insufficient  depth  is 
available.  Current  bottom  elevations  range  from  about  -2  to  +2  MLW.  Since 
the  scows  would  require  two  feet  of  water,  even  when  empty,  they  could 
not  be  loaded  at  low  tide.  At  high  tide,  there  would  be  only  about  eight  to 
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twelve  feet  of  water  where  the  scows  would  be  loaded.  Therefore ,  they 

could  not  be  loaded  to  their  maximum  capacity,  even  at  high  tide.  The 

most  efficient  way  of  loading  the  scow  would  appear  to  be  to  bring  in  an 
empty  scow  at  low  tide  and  fill  it  with  the  rising  tide.  It  would  then  be 
floated  out  at  high  tide. 

85.  After  the  first  cut  has  been  made,  the  dredge  would  clear  the  other 

half  of  the  channel  while  the  scows  are  loaded  in  the  prevously  dredged 
half.  While  the  scows  would  now  have  six  feet  of  water  at  MLW,  it  would 
still  be  necessary  to  work  around  the  tides  to  some  extent. 

86.  Disposal  of  the  dredged  material  will  take  place  at  sea  Appendix  7 

sets  forth  dredged  material  disposal  options. 

87.  The  nature  of  the  dredged  material  is  expected  to  be  primarily  mud. 
However,  the  test  boring  has  indicated  a  layer  of  dense  gravel  till,  in  sore 
areas,  at  five  feet  below  MLW.  If  such  material  is  encountered,  it  will 

tend  to  reduce  the  dredging  rates. 

88.  a  clamshell  dredge  could  attain  a  theoretical  production  rate  of  7200 
cubic  yards  per  24  hours.  However,  substantial  downtime  is  encountered  in 
dredging  operations.  Daily  maintenance  requirements,  weather  delays,  tidal 
variations  and  similar  factors,  limit  productivity.  Under  normal  conditions, 

a  productivity  of  5,000  cubic  yards  (70  percent  efficiency)  per  24  hours  can 
be  achieved  with  a  6  cubic  yard  clamshell  mud  bucket.  However,  based  on 
the  need  to  work  the  tide  levels  and  the  possibility  of  encountering  gravel, 
this  rate  has  been  further  reduced  to  a  level  of  2,000  yards  per  day  for  this 
project.  Plan  B  would,  therefore,  require  thirty  two  working  days  to  dredge, 
or  about  six  weeks. 

89 •  Maintenance  dredging  is  estimated  to  be  required  at  five  year  intervals, 
based  on  a  shoaling  rate  of  four  percent.  Analysis  of  shoaling  rates  in  the 
commercial  channel  indicates  very  little  sedimentation  occurring  in  that  part 
of  the  river.  More  rapid  sedimentation  would  occur  in  the  upper  part  of 
the  river.  Sediments  transported  into  the  river  from  upland  runoff  would 
be  deposited  here  due  to  the  low  velocities.  Maintenance  dredging  is  es¬ 
timated  at  2600  cubic  yards  annually,  or  about  13,000  yards  at  five-year 
intervals. 


GENERAL  IMPACTS  OF  CONSTRUCTION 

l0.  The  construction  of  the  proposed  plan  will  have  both  temporary  and 
long-term  effects  on  the  environment.  Short-term  effects  include  air  pollu¬ 
tion,  noise  and  water  pollution  due  to  the  dredging  equipment.  Long-term 
effects  relate  primarily  to  the  alteration  of  the  river  bottom. 


WATER  QUALITY 

91.  Short-term  impacts  on  water  quality  will  result  from  oil  and  grease  dis¬ 
charges  from  dredging  equipment,  from  increases  in  turbidity,  and  from  the 
reintroduction  of  sediment  trapped  pollutants.  Disposal  of  dredged  material 
will  also  cause  some  temporary  environmental  effects.  Appendix  7  contains 
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•or  analysis  of  the  impacts  of  ocean  disposal. 
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AIR  vNALH 

I  emporary  air  pollution  impacts  will  occur  during  construction  due  lo 
rue  tshaust  from  the  dredge  and  the  tending  boats.  This  air  pollute.'; 

• '  n't  have  a  significant  effect  since  the  surrounding  area  is  primarily 
h",, i  rial  and  the  Naval  Hospital  is  unoccupied.  The  primary  air  pollution 
•  mts  relating  to  the  disposal  of  the  dredge  material  at  sea  will  be  emissions 
:  rjn  low  boats. 


OTHER  IMPACTS 


97.  By  enhancing  the  plans  for  restoration  of  the  U.S.S.  Constitution 
Magazine,  the  proposed  project  would  have  a  positive  effect  on  historic  and 
cultural  resources. 

98.  The  proposed  project  will  have  a  beneficial  impact  on  the  City  o; 
Chelsea's  plans  for  redevelopment  of  the  Chelsea  Naval  Hospital  prope:  .y  . 

It  will  enhance  the  ability  of  the  City  to  provide  better  community  services 
through  added  revenues  by  increasing  the  limited  tax  base  of  the  City. 

99.  The  project  will  also  have  the  beneficial  effect  of  increasing  recreation 
al  opportunities  for  the  residents  of  Chelsea  and  nearby  communities. 

100.  The  project  may  have  minor  adverse  effects  due  to  increased  auto¬ 
mobile  traffic  through  an  existing  residential  area  to  the  north  of  the  Naval 
Hospital.  However,  most  of  the  area  surrounding  the  project  site,  cons:sts 
of  heavily  industrialized  land  uses  which  will  not  be  significantly  impacted. 

101.  No  existing  industrial,  commercial  or  residential  porperties  will  be  phy 
sically  affected  by  the  proposed  project.  There  will  be  no  relocation  of 
residents . 
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SECTION  E 


IMPLEMENTATION  RESPONSIBILITIES 
COST  ALLOCATION 

107.  Allocation  of  costs  of  the  project  are  one  hundred  percent  to  the  chan¬ 
nel.  There  are  no  other  elements  of  the  federal  project. 

COST  APPORTIONMENT 

103.  Local  governments  would  be  responsible  for  fifty  percent  of  the  initial 
cost  of  the  federal  project,  or  $320,000.  Local  responsibilities  also  include 
a  one  hundred  percent  share  of  related  improvements  which  are  not  part  of 
the  federal  project. 

FEDERAL  RESPONSIBILITIES 

104.  The  federal  government  will  be  responsible  for  contributing  fifty  per¬ 
cent  of  the  cost  of  dredging  the  access  channel  only.  The  federal  respon¬ 
sibility  does  not  include  any  marina  improvements,  shoreline  protection  or 
site  work  at  any  land  disposal  area. 

LOCAL  RESPONSIBILI7  IES 

105.  Local  responsibilities  are  as  follows: 

Provide  a  cash  contribution  toward  construction  costs  This  is 
determined  in  accordance  w'ith  existing  policies  for  regular! y  authorized 
projects,  considering  recreational,  land  enhancement,  and  special 
or  local  benefits  expected  to  accrue.  The  present  basis  for  cost¬ 
sharing  in  recreational  small-boat  projects  requires  that  the  federal  govern- 
ment  provide  not  more  than  50  percent  of  the  first  costs  of  general 
navigation  facilities  serving  recreational  traffic. 

Provide,  maintain  and  operate  without  cost  to  the  United  States, 
an  adequate  public  landing  with  provisions  for  the  sale  of  motor  fuel, 
lubricants  and  potable  water  open  and  available  to  the  use  of  all  on 
equal  terms. 

Provide  without  cost  to  the  United  States  all  necessary  lands, 
easements  and  rights-of-way  required  for  construction  and  subsequent 
maintenance  of  the  project  including  suitable  dredged  material  disposal 
areas  with  necessary  retaining  dikes,  bulkheads  and  embankments. 

Hold  and  save  the  United  States  free  from  damages  that  may 
result  from  construction  and  maintenance  of  the  project. 

Accomplish  without  cost  to  the  United  States  alterations  and 
relocations  as  required  in  sewer,  water  supply,  drainage  and  other 
utility  facilities. 
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Provide  and  maintain  berths,  floats,  piers,  and  similar  marina  and 
mooring  facilities  as  needed  for  transient  and  local  vessels  as  well  as 
necessary  trailer  facilities,  access  roads,  parking  areas  and  other 
needed  public  use  shore  facilities  open  and  available  to  all  on  equal 
terms.  Only  minimum,  base  facilities  and  service  are  required  as  part  cl 
the  project.  The  actual  scope  or  extent  of  facilities  and  services 
provided  over  and  above  the  required  minimum  is  a  matter  of  local 
decision .  The  manner  of  financing  such  facilities  and  services  is  a 
local  responsibility. 


Assume  full  responsibility  for  all  project  costs  in  excess  of  the 
federal  cost  limitation  of  $2,000,000  under  the  107  program. 


Establish  regulations  prohibiting  the  discharge  of  untreated  sew¬ 
age,  garbage,  and  other  pollutants  in  the  waters  of  the  harbor,  said 
regulations  being  in  accordance  with  applicable  laws  and  regulations  of 
federal,  state  and  local  authorities  responsible  for  pollution  prevention 
and  control. 
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APPENDIX  3 


PUBLIC  VIEWS  AND  RESPONSES 


SECTION  A 

PUBLIC  INVOLVEMENT  PROGRAM 


1.  Views  of  government  agencies  were  obtained  through  initial  contacts  by 
telephone,  written  correspondence  and  meetings.  A  major  reivew  meeting 
was  held  at  which  the  four  detailed  plans  were  reviewed  and  which  was 
attended  by  representatives  of  the  City  of  Chelsea,  the  Massachusetts 
Office  of  Coastal  Zone  Management,  the  Massachusetts  Division  of  Marine 
Fisheries,  and  the  National  Marine  Fisheries  Service.  The  following  is  a 
summary  of  the  major  comments  received  during  the  coordination  phase. 


FEDERAL  AGENCIES 


U.S.  COAST  GUARD,  AIDS  TO  NAVIGATION  BRANCH 

2.  Existing  navigation  aids  in  the  Island  End  River  are  being  improved 
per  request  of  Coldwater  Seafood  Corporation.  Additional  navigation  aids 
would  be  required  if  a  separate  small  boat  channel  is  dredged.  They  did 
not  forsee  any  significant  navigation  problems  with  any  of  the  alternatives. 

U.S.  COAST  GUARD,  OFFICE  OF  MARINE  SAFETY 

3.  Expressed  concern  over  the  safety  aspects  of  Plan  A,  and  recommend¬ 
ed  a  separate  channel  as  under  Plans  B,  C  and  D  in  order  to  reduce  the 
conflicts  with  industrial  shipping  and  to  avoid  encouraging  recreational 
boating  close  to  the  Exxon  terminal. 

U.S.  FISH  AND  WILDLIFE  SERVICE 

4.  Expressed  opposition  to  the  Reconnaissance  Report  plan.  Recommended 
that  Plan  A  be  considered  in  order  to  minimize  the  impacts  on  marine  life. 

NATIONAL  MARINE  FISHERIES  SERVICE 

5.  Felt  that  Plan  A  was  most  desirable  because  of  minimal  dredging  impacts 
and  effects  on  marine  life,  but  also  felt  that  Plan  B  was  acceptable  because 
of  the  safety  aspects  of  Plan  A.  Objected  to  Plans  C  and  D. 
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STATE  AGENCIES 


OFFICE  OF  COASTAL  ZONE  MANAGEMENT 

They  felt  the  project  should  consider  the  future  industrial  needs  of  Everett 
industries.  Land  disposal  of  dredge  material  should  be  given  first  priority 
over  ocean  dumping. 

DIVISION  OF  MARINE  FISHERIES 

7.  Felt  that  Plan  A  was  the  most  desirable  because  of  the  minimum  amount 
of  dredging,  but  that  Plan  B  was  acceptable.  They  objected  to  Plans  C 
and  D . 

DIVISION  OF  SOLID  WASTE  DISPOSAL 

8.  They  indicated  that  disposal  of  dredged  material  on  land  is  considered 
a  severe  problem.  State  review  of  land  disposal  plans  would  be  required 
and  special  provisions  would  be  needed,  if  land  disposal  is  selected. 

DIVISION  OF  WATER  POLLUTION  CONTROL 

9.  They  believe  that  the  dredged  material  will  be  highly  contaminated  and 
they  thought  a  containment  boom  should  be  used  to  prevent  the  spread  of 
oil.  They  also  believe  that  disposal  of  dredged  material  would  require  water 
pollution  abatement  measures. 


LOCAL  GOVERNMENT  AGENCIES 


CITY  OF  CHELSEA 

10.  The  City,  through  its  spokesman,  Urban  Consulting  Associates  of 
Boston,  expressed  concern  for  the  adverse  odor  and  visual  effects  of  the 
river's  mud  flats  on  the  Naval  Hospital  redevelopment  plans.  The  City 
would  prefer  to  have  the  amount  of  open  water  in  the  river  increased, 
particularly  in  proximity  to  the  Chelsea  shoreline.  They  feel  the  river  has 
minimal  ecological  value  in  its  present  condition.  Consequently,  they  prefer 
Plans  C  and  D.  Land  disposal  of  dredge  spoils  on  the  Naval  Hospital 
property  is  not  desirable  because  it  interferes  with  redevelopment  plans. 


OTHER  GOVERNMENT  AGENCIES 

METROPOLITAN  AREA  PLANNING  COUNCIL 

11.  Supported  the  project  in  general,  citing  the  need  for  recreational 
opportunities  and  waterfront  access  for  Mystic  River  communities. 
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MASSACHUSETTS  PORT  AUTHORITY 

12.  Although  unable  to  make  a  committment  to  accept  dredge  material  at 
the  site  of  its  proposed  Container  Port  facility  in  South  Boston,  Massport 
indicated  that  the  material  might  be  accommodated  if  project  schedules  can 
be  coordinated  and  if  the  dredged  materials  were  similar  in  nature  to  other 
materials  to  be  disposed  of  in  the  landfill  site. 


PRIVATE  INDUSTRIES 


EXXON  CORPORATION 

13.  Exxon  expressed  concern  about  the  accident  potential  inherent  in  Plan  A, 
due  to  the  large  quantities  of  volatile  chemicals  handled  at  the  terminal. 

They  are  also  concerned  about  collision  potential  and  trespass. 

They  felt  that  a  small  boat  channel  should  be  located  as  far  as  possible  from 
their  terminal. 

COLDWATER  SEAFOOD  CORPORATON 

14.  They  are  more  concerned  about  trespass  than  with  collision  possibilities. 
MARQUETTE  CEMENT  CORPORATION 

15.  They  stated  that  navigational  improvements  for  small  craft  would  have  a 
minimal  effect  on  their  operations. 

DISTRIGAS  CORPORATION 

16.  They  felt  that  navigational  improvements  for  small  craft  would  have  a  minimal 
effect  on  operations  at  their  liquid  natural  gas  facility  on  the  Mystic  River. 

There  are  already  marina  facilities  along  the  Mystic  River  and  numerous  small 
craft  presently  use  the  river. 
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SECTION  B 


COPIES  OF  CORRESPONDENCE 

17.  Copies  of  correspondence  received  regarding  this  study  are  included  on 
the  following  pages. 
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8  March  1978 


Colonel  John  P.  Chandler 

Division  Engineer 

U.S.  Amy  Corps  of  Engineers 

U2U  Tropelo  Road 

Waltham,  Massachusetts 

0215U 


Dear  Colonel  Chandlers 


Yesterday,  Steve  Andon,  Project  Manager  for  the 
Corps  for  your  Island  End  River  dredging  project,  Chelsea, 
Massachusetts,  called  to  ask  me  if  the  Commission  would  allow 
the  dredged  material  to  be  permanently  placed  on  the  proposed 
M.D.C.  park  construction  land.  While  I  cannot  speak  directly 
for  the  Commission,  I  can  offer  an  opinion  that  it  is  doubtful 
that  they  would  allow  this  salt  and  chemical  ladden  material 
to  be  placed  within  the  proposed  park. 

We  are  aware  of  the  difficult  problems  of  disposing 
dredged  materials  and  are  finding  problems  with  these  materials 
in  our  own  coastal  projects  where  we  are  reconstructing  parks 
or  dredging  for  boat  docking.  The  cost  to  reclaim  this  material 
to  an  agricultural  state  is  costly  and  time  consuming.  The 
present  grades  at  the  proposed  Mystic  River  Park  Site  at 
Chelsea  appear  to  be  what  is  desired  in  the  park  landscape, 
and  the  present  soil  conditions  offer  us  an  opportunity  to 
provide  a  good  and  substantial  turf  for  this  site. 

We  are  soriy  to  offer  you  this  point  of  view  re¬ 
garding  this  matter. 


incerely. 


%lu  ftzhliiL 

James  W.  Falok 

M.D.C.  Landscape  Sec tion-Engineerirg 


co:  Francis  T.  Be r gin 

M.D.C.  Chief  Construction  Engineer 
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SSACHUSETTS 

HISTORICAL 

COMMISSION 


COMMONWEALTH  OF  MASSACHUSET 
Office  of  the  Secretary  of  State 

294  Washington  Street 
Boston,  Massachusetts 

02108  MICHAEL  JOSEPH  CONNOLLY 

617-727-8470  Secretary  of  State 


February  28,  1979 

Joseph  L.  Ignazio 

Chief,  Planning  Division 

Department  of  the  Army 

New  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Re:  Island  End  River  dredging,  Chelsea 

Dear  Chief  Ignazio: 

The  Massachusetts  Historical  Commission  has  reviewed  your  letter  of  21  February  19 
in  regards  to  the  Island  End  River  dredging  in  Chelsea.  The  Massachusetts  Histori 
Commission  concurs  with  your  finding  that  significant  historic  and  archaeological 
resources  are  not  likely  to  exist  in  the  project  area.  No  further  review  in 
compliance  with  Section  106  of  the  National  Historic  Preservation  Act  of  1966  is 
necessary. 

Sincerely, 

Patricia  L.  Weslowski 
State  Historic  Preservation  Officer 
Executive  Director 
Massachusetts  Historical  Commission 

PLW/ej 
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RAYMOND  H.  HAMSON  jr. 

S  "Potwa&a fetr 

UK 

CABLE AOORESS 

99  STATE  STREET 

HAMSON -BOSTON 

BOSTON,  MASS.  02109 

TEL.  (617)227-8996 
TELEX  940717 

May  17,  1979 


Commander  (oan) 

First  Coast  Guard  District 
150  Causeway  St, 

Boston,  Mass.  02114 

Attention  Lieutenant  Commander  J.  F.  Overath 
Assistant  Chief,  Aids  to  Navigation 

Dear  Sir: 


Thank  you  for  your  letter  dated  March  22,  1979  in  reply  to  my 
telephone  call  to  you  in  regard  to  establishment  or  relocation 
of  a  buoy  to  better  mark  the  entrance  of  Island  End  River. 

Kindly  find  attached  correspondence  I  received  from  Coldwater 
Seafood  Corp.,  60  Commercial  St.,  Everett,  Mass,  answering  the 
excerpts  from  the  Code  of  Federal  Regulations  which  you  requested. 

The  only  addition  I  have  to  make  is  that  the  Office  of  the  Boston 
Pilots  have  advised  me  that  a  “Dolphin”  would  be  best  suited  in 
place  of  a  new  buoy  as  the  “Dolphin”  would  not  move  at  low  tide 
whereas  the  buoy  might. 

Please  be  advised  that  I  represent  the  following  Steamship  Lines 
that  call  at  the  dock  of  the  Coldwater  Seafood  Corp.  in  the 
Island  End  River: 

Iceland  Steamship  ^o.  Ltd. 

Reykjavik,  Iceland 

Copenhagen  Reefers 
Copenhagen,  Denmark 


Thanking  you  for  your  attention  in  this  matter,  I  remain 


r-*> 


RHH/jr 

Enclosures  Various 


V 


1019 


Very  truly  yours., 

„  *  Sy 

RAYMOND /H?.  -  RAMSON  JR  . 


*  A  //&■» 
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t 


/ 
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DEPARTMENT  C 
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Z.  U  0  L  O  C: ■  C  -* 


Concord.  fJew  r-a.-ncsmre  CuuM 


ii'.gir.eer 


Nev  England  Division,  Corps  of  Engine 


.  r p  e  -  o  ,\c:c 


Waltham,  Massachusetts  02154 


ve ar  5 1 r  . 


■UN  2  i  1 


a  n^vcgar ion  project  ir.  Island  End  River,  Chelsea,  ..assachusor  rs .  Year 
stud;-'  is  authorized  by  Settler.  107  cf  the  livers  end  Harbors  Act  of 
I960,  as  amended.  This  report  is  submitted  under  authority  cf  the  Fish 
and  Wildlife  Coordination  Act  (43  Stat.  401,  as  amended;  16  U.S.C.  6c! 
et  sep). 

Island  End  River,  about  one-naif  mile  long  arc  500  feet  vide,  is  a  ties 
ir.let  located  cn  the  north  side  cf  the  Mystic  River  and  about  er.e-hal : 
mile  vest  of  the  confluence  cf  the  Mystic  River  and  Ecstcr.  Inner  Harter 
The.  east  side  of  the  Island  End  River  is  relatively  undeveloped  and  ts 
the  grounds  of  the  former  Chelsea  ''.aval  Hospital.  The  v=st  shore  is 
built  up  with  commercial  properties  ar.d  the  shoreline  is  1  i r. _  with  old 
wooden  docks.  The  boundary  between  Chelsea  amc  Everett  runs  along  the 
approximate  center  of  the  river  and  the  Chelsea  (east)  side  is  almost 
entirely  a  tidal  flat. 


An  existing  channel,  25  tc  26  feet  deep  and  about  IOC  feet  vice,  lies 
.-.long  the  west  side  of  the  river.  This  channel  is  about  1,500  feet 
long.  There  is  a  small  inflow  to  the  river  through  a  culvert  at  the 
unstrean  end. 

The  proposed  work  consists  of  a  2-acre  turning  basin  to  be  dredged  at 
the  inland  end  of  the  channel  and  a  2,000  foot  long  channel  100  feet 
hi,  to  be  dredged  parallel  to  the  east  shore  tc  the  Mystic  River.  Th 
turning  basin  and  channel  would  be  dredged  to  a  depth  cf  7  feet  at  mean 
lev  water.  The  minimum  area  to  be  drected  would  be  about  six  anc  one- 
half  acres  not  including  allowances  for  side  slope  anc  depth  cf  cut. 

i 

The  Reconnaissance  Report*  predicts  that  230  boats  will  eventually  use 
marina  facilities  to  be  developed  by  the  City  cf  Chelsea  alcr.g  with 
development  of  the  Chelsea  Naval  Hospital  area  for  housing,  recreation 


Department  of  the  Army,  New  England  Division,  Corps  of  Engineers, 
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rrcect.  neccnnamssance  r.eoort. 


-r.d  industry.  Dredging  of  the  marina  tc  accommodate  the  rtcrector. 
mats  used  to  justify  the  project  is  net  described  in  the  r.econr.aisser.te 


IS  J  s  c  c  tc 


re  derails  cf  thi 


iis  cf  tr.es  accitccr.al  crecgxr.g  sr.cu.c  oc  ir.c.ucec  _c 


to.e  uetailec  rroject  report.  ir.e  numoer  or  acres  tc  ce 


crecgtr.g, 


:ilities  to  be  constructed,  depth  of  erecting,  cr.d 


an  cunt  ar.c  antccipatec  prcpcsec  speiu  disposal  rrocedur, 


ct-scrroec . 


The  project  site  was  visited  on  Kay  16,  197S,  by  bid: gists  from  tr.is 
office  and  t:.e  Massachuset ts  Division  cf  Karine  fisheries.  It  was  f curve 
that  the  bettor,  materials  on  the  intertidal  area  range  from  sort  rues 


the  meet cccal  area  range  tree  sett  rues  tc 


gravel  ar.c  saner  materials  ir.  tr.e  uooer  c  tc  incr.es.  A 


ci ay  case  was  r  ound  enter  tr.e  utter  le  ers  ever  rucr.  cf  the  area . 


A  r  r 


:e  vis  rcur.c  ic 


HCit:  -l  6Vei£  .  -.r.cTc  VcTc  p  2 1 


sneer,  or.  me  surrace 


In  spite  of  the  polluted  r.c rciticn  cf  the  flat,  soft-shell  clams  vere 
found  at  the  confluence  cf  the  K.ystic  and  Island  End  Fivers  and  fer 
several  hundred  feet  upstream  along  the  Island  End  Elver.  The  clam 
population  became  sparse  further  upstream  cc  the  Island  End  liver.  The 
clams  found  ranged  in  sice  from  1/4  inch  to  1  inches  indicating  that 
cent  reproduction  vas  taking  place .  Ecrtacles  vere  found  or.  recks  alcr 


the  Mystic  Elver.  Green  crabs  and  a  few  blue  mussels  were  found  near 
the  mouth  cf  Island  End  River.  Abundant  peculations  cf  clam  verms  were 
found.  They  seemed  to  be  generally  located  throughout  much  cf  the 
intertidal  area  near  the  mouth  cf  Island  End  Fiver  but  vere  confined  tc 
the  char.nelvarc  margins  cf  the  intertidal  area  in  the  upper  sections  c: 
the  river.  A  snowy.’  egret  vas  seen  cm  the  tidal  flat. 


Tr.e  soft-shell  clams  cannot  be  harvested  due  tc  pollution;  however,  they 
probably  provide  a  seed  source  fer  ether  areas  cf  Boston  Harbor.  The 
ciam  worms  could  be  taken  as  bait  and  a  source  for  stocking  other  areas 
ir.  the  harbor.  Conditions  are  expected  to  imnrcve  in  the  future  as  a 


r ecu :t  of  petu-ution  statement  acts. varies .  xxeax  lusts  are  r.owT  iamatec 


in  tne  ooston  carDor  area. 


.An  alternate  tc  dredging  the  2,000  foot  long  channel  through  the  tidal 
flat  is  tc  make  use  of  the  existing  channel  for  recreational  beats. 

This  would  reduce  the  proposed  channel  frem  2,000  feet  to  about  700  feet 
and  result  in  a  significant  reduction  cf  spoil  material  for  disposal  and 
reduce  disturbance  cf  the  substrate  that  coulc  cause  distribution  cf 
additional  pollutants  through  the  nearby  waters.  Tr.is  alternate  should 
be  considered  as  an  Environmental  Quality  Plan. 


I 


Potential  problems  of  interference  between  ships  and  recreational  crafc 
could  be  minimi: ed  by  marking  the  eastern  edge  cf  the  exerting  ich£nn^_5 ,  r.,r 
fer  recreation  boats.  Tr.is  edge  of  the  channel  slopes  steeply  :ee}5|£s|j  \Vj 
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:  t  :eet  or  core  froc  seen  low  water.  There  should  be  no  interference 
when  the  ships  are  tied  up.  Passage  of  recreation  crazz  could  be  delayed, 
or  restricted  to  the  east  side,  when  ships  are  turning  or  covin g  in  the 
river.  A  traffic  control  system  of  warning  signals  eight  be  necessary. 


The  Reconnaissance  Report  shows  that  the  Marquette  Cecer.t  Corporation 
receives  one  barge  per  month,  the  Coldwater  Seafood  Corporation  handled 
20  vessels  during  the  first  six  months  of  1978,  and  the  Exxon  Ccrpc— 
ratter,  handles  about  500  vessels  per  year.  The  Exxcn  facilities  are 
located  at  the  couth  of  the  river  and  some  of  their  vessels  tie  up  along 
the  Mystic  River,  not  entering  the  Island  End  River. 

aver,  though  the  tidal  flat  is  polluted,  we  feel  that  it  still  has  a 
suffir  i-.-r.tlv  viable  benthic  population  tc  warrant  its  preservation  in 
view  o:  the  fact  that  an  alternate  exists  which  will  reduce  new  dredging 
by  about  70  percent  and  cause  significant  reduction  in  the  amount  of 
:ti...ted  sucrl  to  be  dredged. 

Upland  spoil  sites  should  be  utilized  for  disposal.  Spoil  should  not  be 
placed  on  intertidal  areas  or  dumped  at  se2.  The  amount  of  sediments 
that  wj 11  need  to  be  dredged  for  future  maintenance  anc  the  expected 
degree  of  pollution  of  the  sediments  should  be  predicted  so  that  specific 
arrangements  for  upland  disposal  of  maintenance  dredging  spoils  can  be 
incorporated  into  the  project  plan. 

If  the  2,000  fcot  channel  is  selected  for  dredging,  biological  studies 
will  be  necessary  to  determine  the  average  annual  less  in  benthic  organism 
ever  the  project  life.  There  appears  to  be  little  possibility  of  construe 
new  tidal  flats  in  the  Boston  Harbor  area  to  mitigate  the  loss. 

This  Service  will  carefully  review  any  future  permits  for  dredging  of  a 
marina  or  for  other  developments  to  assure  that  destruction  of  intertidal 
habitat  is  minimized.  We  will  probably  object  to  dredging  of  a  2,000  foot 
channel  through  these  tidal  flats  if  that  plan  is  selected. 

We  recommend  that: 


2 .  An  alternate  channel  leading  from  the  proposed  turning  basin  to  the 
existing  channel  be  selected  to  avoid  dredging  the  proposed  2,000  foot 
channel. 


2.  Upland  sites  be  found  for  spoil  disposal  including  any  future  spoil 
from  maintenance  dredging. 


3.  Details  of  the  proposed  or  anticipated  marina  development  be  incorpo¬ 
rated  into  the  Detailed  Project  Report. 


HP 


JUN  2  1  1979 


Sinter elv  yours, 

X- 


Gordon  E.  Bechet 
supervisor 
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UNITED  STATES  DE?  TMEMT  OF  CCr.TMESCE 

National  Oceanic  and  Atmospheric  Administration 

NA:iO\AL  .V.A-  \=  FiSHErt.cS  S-.S-'CS 

Federal  building,  14  Elm  Street 
Gloucester,  Mass act-set ts  01910 


June  6, 


Cel.  John  ?.  Chandler 

-  tv  is  ion  Engineer 

Department  of  the  Amy 

Corps  of  Engineers 

-24  Trapeic  F.cac 

Wa  I  than,  Massachusetts  02154 

ictr  Colonel  Chandler: 

lost  Navigation  Improvements  for  the  Island  End  River  at  Chelsea, 
Massachusetts. 

We  have  reviewed  the  report  and  the  ".a.  Fish  anc  Wildlife 
Sendee  planning  aid  letter,  dated  June  1,  197?  (copy  enclosed). 

Due  to  manpower  and  tine  restraints,  we  have  net  beer,  able  to  con¬ 
duct  our  own  investigation.  However,  because  cf  the  potential  for 
adverse  impacts  to  fishery  resources  in  the  Island  Er.f  F.iver,  we  concur 
and  support  the  findings  and  recommendations  cf  the  referenced  d.S. 

Fish  and  Wildlife  Service  planning  aid  letter.  We  also  recommend  that 
the  existing  channel  be  rehabilitated,  as  opposed  tc  dredging  a  new  er.e, 
and  that  spoil  material  not  be  placed  or.  intertidal  areas.  Further, 
the  proposed  marina  development  should  be  described  ir.  mere  detail  in 
future  correspondence. 


Please  keep  us  informed  of  any  action  taken 


:hcs  project. 


Sincerely, 


W .  Hanks 
Regional 


Director 


Enclosure 


!lm 

lie 


1 


JUN  2  1  ’979 


3-11 


4 


DEPARTMENT  OF  TRANSPORTATION 
UNITED  STATES  COAST  GUARD 


M  A  '  l  1  Ni  >  AD!  > 


’v.  David  \.  Kinnecom 
Storch  Engineers 
Two  Charlesgate  West 
Dos  Lon,  M\  02215 

Dear  Mr.  Kinnecomj 


Captain  of  the  Port 
J.  S.  Coast  Guard 
Marine  Safety  Office 
447  Commercial  Street 
lioston.  M\  02109 

16611 

16  Duly  1979 


Pi  is  is  in  response  to  your  letter  of  20  Dime  1977  regarding  the 
feasibility  of  alternate  plans  to  improve  channel  access  to  a  pro- 
rosed  recreational  marina  at  the  former  Chelsea  ilaval  Hospital. 


following  are  remarks  concerning  the  three  alternatives  you  listed: 

(1)  "Extending  the  present  channel  ..."  is 
the  least  desirable  alternate  due  to  the  inter¬ 
face  of  commercial  and  recreational  traffic  that 
would  result.  The  opposition  expressed  by  Exxon 
is  quite  valid  and  should  be  seriously  considered. 

They  do  handle  a  large  amount  of  volatile  material. 

(2)  "Constructing  an  entirely  new  channel  ..."  ~ 

would  be  an  ideal  solution  but  would  likely  prove 

cost  prohibitive. 

(3)  "Widening  the  existing  channel  .  .  ."  is  the 
most  practical  of  the  three  and  the  choice  most 
favored  by  this  office.  We  suggest  that  you  con¬ 
sider  the  necessity  of  a  buoyage  system  on  the 
eastern  side  of  Island  End  River. 


The  Boating  Safety  Branch  of  the  First  District  Office  compiles  data 
on  recreational  boating  accidents.  They  have  advised  us  that  such 
data  for  a  specific  location  is  not  readily  available. 

if  we  can  be  of  any  further  assistance,  please  feel  free  to  contact  us. 


Sincerely, 


Captain  ‘ 

U,  S.  Coast  Guard 

.  Captain  of  the  Port 

Boston.  Massachusetts 
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X  COMPANY  U  S  A. 

3l?  lltACHAM  STREET  •  EVERETT.  MASSACHUSETTS  02149  STANSHIP  BOSTON 


•/•tn.Nt.  :  t  HARTMf n  r 

r  AS  ■  1  ~  O  A  R  T  BRANCH 


November  6,  1979 


Mr.  David  A.  Kinecom,  P.  E. 
Storch  Engineers 
Two  Charlesgate  West 
Boston,  Massachusetts  02215 


Proposed  Snail  Boat  Marina 

Island  End  River 

Chelsea- Everett,  Massachusetts 


Dear  Mr.  Kinnecom: 


Complying  with  your  request  of  October  23,  1979  we  submit  the  following  conments. 

We  have  reviewed  the  existing  conditions,  e.g.,  the  channel  width,  the  small  boat 
mooring  area  on  the  Chelsea  shoreaide  between  Buoy  2  and  the  Mystic  River  Bridge, 
current  tug/barge  and  large  vessel  traffic  including  berthing  restrictions  and 
turning  basin  clearance,  lateral  visibility  and  maneuvering  restrictions  while 
executing  the  turn  into  said  channel,  intense  background  lighting  and  noise 
propagation  from  bridge,  container  terminal  and  bordering  shoreside  facilities 
affecting  small  vessel  detection  capability. 

Taking  these  and  future  conditions  into  consideration,  we  believe  that  the  use  of 
the  existing  channel  would  definitely  present  a  potential  safety  hazard.  The 
obvious  problems  would  be  that  of  traffic  congestion  in  the  Island  End  River, 
directly  affecting  the  terminal's  tug/barge  berths.  Inexperienced  small  boat 
operators  could  present  a  dangerous  situation  for  docking  and  undocking  tugs  and 
gasoline  barges,  not  to  mention  the  vulnerability  of  cargo  handling  operations. 

The  exact  effect  on  terminal  security  by  this  projected  option  is  not  known. 

For  the  safety  of  the  small  boat  operators  and  the  better  interest  of  this  Company, 
we  strongly  oppose  the  use  of  the  existing  channel  and  advise  the  dredging  of  an 
entirely  separate  small  boat  channel. 

Very  truly  yours, 

j.  w.  Bennett 
JWB:kmcn 


A  'jiv  S'ON  O*  E.XX0N  CORPORATION 
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SECTION  C 


PUBLIC  REVIEW  OF  THE  DRAFT  DETAILED  PROJECT  REPORT 


18.  On  21  January  1980,  the  Draft  Detailed  Project  Report  was  released 
for  public  review  and  comments.  The  review  period  allowed  for  30  days, 
ending  on  28  February  1980. 

19.  Concurrent  with  the  review  stage  there  was  a  transmittal  letter  an¬ 
nouncing  the  final  public  meeting  to  permit  full  public  involvement  and 
input  into  the  overall  study  process.  The  meeting  announced  on  22  January 
1980  was  held  in  Chelsea  City  Hall  on  19  February  1980. 

20.  The  plan  of  improvement,  as  outlined  at  the  public  meeting,  met  with 
favorable  reaction  from  all  concerned  parties.  However,  three  concerns 
were  voiced  during  the  course  of  the  meeting. 

21.  The  Community  Development  Director  for  the  City  of  Chelsea  indicated 
that  the  city  preferred  either  Plan  C  or  D,  as  it  would  allow  for  more 
water,  but  the  city  would  accept  Plan  B  as  a  second  preferred  alternative. 

22.  Members  of  the  Chelsea  Yacht  Club,  while  not  opposing  the  proposed 
development  of  the  Island  End  River,  voiced  concern  over  the  influx  of 
high  speed  motor  boats.  It  was  indicated  that  vessels  cruising  past  the 
clubs'  moorings  have  caused  damages  in  the  past,  and  that  250  addi¬ 
tional  vessels  would  only  compound  the  problem.  It  was  indicated  that 
this  office  would  contact  the  U.S.  Coast  Guard  and  request  a  speed  marker 
be  positioned  to  help  alleviate  the  the  problem. 

23.  The  final  concern  was  over  the  possibility  that  more  boaters  than 
the  facility  could  accommodate,  would  indicate  a  desire  to  utilize  the 
marina  and  boat  launching  ramp.  Should  the  design  prove  inadequate, 
this  office  has  the  authority,  at  a  request  from  the  city,  to  return 
and  reevaluate  the  proposed  plan.  However,  it  was  explained  that  the 
Island  End  River  proposal  was  never  meant  to  service  the  entire  boating 
community  of  the  Greater  Boston  area,  only  to  assist  in  alleviating  the 
present  lack  of  recreational  boat  facilities  throughout  the  area. 

24.  The  remainder  of  this  section  contains  correspondence  released 
and  received  during  the  final  public  review  stage. 
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DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


REPLY  TO 
ATTENTION  OF: 

NEDPL-C  21  January  1980 


TO:  Concerned  Island  End  River  Interests 


This  letter  attaches  a  Draft  Detailed  Project  Report  and  Draft 
Environmental  Assessment  concerning  the  advisability  of  providing 
navigational  improvements  in  Island  End  River  in  the  interests 
of  recreational  navigation  and  related  purposes.  These  documents 
are  forwarded  to  you  for  public  review  and  comment  at  this  time 
to  obtain  your  views  on  the  concept  of  dredging  an  access  channel 
to  the  proposed  marina  to  be  built  by  the  city  of  Chelsea. 

Several  alternatives  were  analyzed  in  an  attempt  to  find  the  im¬ 
provement  plan  which  best  fits  the  expected  needs  of  the  recre¬ 
ational  boaters.  The  results  of  this  analysis  indicate  that  at 
this  time  the  most  feasible  plan  of  improvement  consists  of  a 
channel,  6  feet  deep  and  100  feet  wide  at  MLW,  from  deep  water 
in  the  Mystic  River  to  a  point  off  the  proposed  marina  site  for 
a  total  distance  of  2,500  feet. 

The  report  consists  of  a  description  and  impact  assessment  for 
each  alternative  plan  as  well  as  a  discussion  of  the  rationale 
for  selecting  the  final  plan. 

The  attached  report  will  undergo  a  30-day  period  of  public  re¬ 
view,  ending  28  February  1980.  Please  direct  all  comments,  before 
this  date,  to  the  Division  Engineer  at  the  following  address: 

Division  Engineer 

U.S.  Army,  Corps  of  Engineers 

New  England  Division 

424  Trapelo  Road 

Waltham,  MA  02154 


Sincerely, 


Colonel,  Corps  of  Engineers 
Division  Engineer 


i 


1  Incl 
As  stated 


3-15 


DEPARTMENT  OF  THE  ARMY 

I  NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 

I  424  TRAPELO  ROAD 

’  WALTHAM,  MASSACHUSETTS  02154 

REPLY  TO 
ATTENT I  ON  OF : 

NEDPL-C 

ANNOUNCEMENT  OF  PUBLIC  MEETING 
ISLAND  END  RIVER,  CHELSEA,  MASSACHUSETTS 


The  New  England  Division,  Corps  of  Engineers,  is  nearing  completion 
of  a  study  to  determine  the  engineering  feasibility,  economic 
justification,  and  environmental  acceptability  for  providing 
navigation  improvements  in  Island  End  River,  Chelsea,  Massachusetts, 
in  the  interests  of  recreational  navigation.  The  study  is  being 
conducted  under  the  authority  of  Section  107  of  the  1960  River  and 
Harbor  Act,  as  amended. 

The  study  was  originally  initiated  at  the  request  of  officialsNsf 
the  city  of  Chelsea  dated  5  April  1977. 

In  order  to  allow  for  public  review  of,  and  input  to, the  project, 
there  will  be  a  public  meeting  held  in  Chelsea  City  Hall  on  Tuesday, 
19  February  1980,  at  7:00  p.m. 

This  meeting  is  being  held  in  order  that  the  public  may  be  advised 
of  the  study  findings.  All  interested  parties  are  invited  to  be 
present  or  represented  at  the  meeting,  including  representatives  of 
federal,  state,  county,  and  local  agencies;  commercial,  civic  and 
conservation  groups;  property  owners,  private  citizens,  and  other 
interests. 

The  study  included  the  following  work:  analyses  of  the  prospective 
recreational  use  of  Island  End  River;  detailed  cost-benefit 
analyses;  an  investigation  of  all  alternative  navigation  improve¬ 
ments;  and  detailed  analyses  of  the  impact  of  the  proposed  improve¬ 
ment  including  an  environmental  assessment.  Plan  formulation  has 
been  coordinated  with  all  known  affected  and  interested  federal, 
state  and  local  government  agencies,  private  groups  and  individuals. 

A  plan  of  improvement,  shown  on  Figure  1,  has  been  developed  that 
would  provide  the  following: 

-  a  100-foot  wide  access  channel  extending  from  the  Mystic 
River  for  a  length  of  2,500  feet  to  the  site  of  the  recreational 
boat  marina. 


* 
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-  the  selected  plan  would  allow  for  an  overall  depth  of 
6  feet  at  mean  low  water. 

The  total  cost  of  this  improvement  is  presently  estimated  at 
$629/000.  Since  the  benefits  resulting  from  this  improvement  are 
entirely  recreational  in  nature,  the  total  construction  costs  will 
be  apportioned  50  percent  federal  and  50  percent  local. 

In  addition  to  their  share  of  the  initial  construction  costs, 
local  interests  would  be  responsible  for  bearing  the  costs  of 
dredging  and  constructing  the  proposed  marina  and  onshore  support 
facilities.  Local  interests  will  also  be  responsible  for  provision 
of  necessary  lands,  easements  and  rights-of-way;  and  holding  the 
United  States  free  from  damages  that  may  result  from  construction 
and  subsequent  maintenance  of  the  project.  Future  project 
maintenance  will  be  a  responsibility  of  the  federal  government. 

A  detailed  explanation  of  the  plan  of  improvement,  the  attendant 
costs  and  benefits;  the  environmental  impacts  and  all  items  of 
local  cooperation  will  be  presented  at  the  public  meeting.  The 
intent  of  the  meeting  is  to  have  a  free  and  open  exchange  of 
views  regarding  the  study  findings. 

Comments  will  be  welcome  from  those  who  have  new  information  not 
previously  presented  which  may  support  justification  for  additional 
improvements.  Likewise,  those  opposed  to  the  improvements  are 
invited  to  express  any  new  information  relating  to  their  opposition 
and  their  reasons  for  it.  All  views,  pro  and  con,  will  be  included 
in  the  official  written  record  of  this  study  and  will  be  available 
for  public  examination.  Please  be  sure  any  information  presented 
is  new  and  not  a  repetition  of  data  already  presented  and  included 
in  the  study. 

Any  specific  information  and  additional  data  on  man's  environment 
or  the  natural  ecology  that  may  be  related  to  navigational 
improvements  can  be  presented  at  this  meeting. 

Copies  of  the  draft  Detailed  Project  Report  and  Environmental 
Assessment  are  expected  to  be  available  to  the  public  for  review 
in  Chelsea  City  Hall,  Everett  City  Hall,  and  the  Chelsea  Public 
Library. 

If  you  have  any  questions  or  comments  regarding  this  project, 
please  contact  the  project  manager,  Steven  Andon,  at: 


♦ 


2 
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Department  of  the  Army 

Corps  of  Engineers 

New  England  Division 

424  Trapelo  Road 

Waltham,  MA  02154 

Tel.  (617)  894-2400,  Ext.  550 

All  comments  on  any  aspect  associated  with  navigational  improve¬ 
ments  will  receive  full  consideration  before  recommendations  are 
made  to  the  Chief  of  Engineers.  Oral  statements  will  be  heard 
but, for  accuracy  of  record,  all  important  facts  and  statements 
should  be  submitted  in  writing,  in  duplicate,  to  the  presiding 
officer  at  the  meeting  or  may  be  mailed  beforehand  to  the  above 
address.  Statements  so  mailed  should  indicate  they  are  in  res¬ 
ponse  to  this  announcement. 

Please  bring  this  announcement  to  the  attention  of  anyone  you 
know  to  be  interested  in  this  study. 

MAX  B.  SCHEIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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EDWARD  J.  MARKEY 

7th  Disthict.  Massachusctt* 

919  C AMMON  HouM  orncc  Bwhjmmo 
Wabhimotom,  D  C.  209 IS 
(202)  22S-28M 

COMMITTIIVj 

INTERSTATE  ANO  FOREIGN 
COMMERCE 

INTERIOR  ANO  INSULAR 
AFFAIRS 


Congress  of  tfje  &mtet>  States 

$ou it  of  Mepresentatitoes 

IHa^bmaton,  B.C.  20515 


tv '.irk  j  (irricts 

2I0OA  John  F  Kcnmidy  at1  .oi.*o 
Boston,  Massachusetts  G«L203 
(617)  223-2781 

4>j«B  SacEM  Stmt  *  X 
Midfc.mu,  M assati iusett s  02193 
(917)  3*6-4800 


STATEMENT  READ  AT  CHELSEA  CITY  HALL  ON  FEBRUARY  19,  1980  ON  BFHAI.F  OF 
CONG.  EDWARD  J.  MARKEY  REGARDING  I  HE  PLANNED  IMPROVEMENT  TO  THE  ISLAND 
END  RIVER. 


Congressman  Ed  Markey  is  in  Washington  this  evening  and  unable 

TO  BE  HERE.  BUT  HE  HAS  ASKED  ME  TO  READ  HIS  STATEMENT  EXPRESSING 
SUPPORT  FOR  THE  ARMY  CORPS  OF  ENGINEERS'  PROPOSAL  FOR  IMPROVING  THE 

Island  End  River  in  Chelsea. 


"I  WHOLEHEARTEDLY  SUPPORT  THE  PLAN  RECOMMENDED  BY  THE  ARMY  CORPS 

of  Engineers  to  improve  the  Island  End  River  with  a  100  toot  wide,  six 

FOOT  DEEP  ACCESS  CHANNEL  FROM  THE  MYSTIC  RlVER  TO  THE  CHELSEA  SITE. 

This  will  greatly  enhance  the  navigation  in  the  river  opening  another 

AREA  FOR  RECREATIONAL  CRAFT  OF  ALI  SIZES.  IT  WILL  ALSO  PROVIDE  THE 
NECESSARY  ACCESS  TO  THE  WATERFRONT  PARK  AND  250  BOAT  MARINA  AT  THE 

Chelsea  Naval  Hospital  site  made  possible  by  large  federal  and  state 
funds.  The  proposed  improvements  would  offer  a  recreational  outlet 
and  benefits  for  the  citizens  of  Chelsea,  Everett,  and  the  entire 
Boston  area. 

But  most  importantly  the  Army  Corps'  commitment  to  this  project 

WOULD  SERVE  AS  ANOTHER  EXAMPLE  OF  THE  FEDERAL  GOVERNMENTS  DETERMINATION 
TO  MAKE  THE  CHELSEA  NAVAL  HOSPITAL  PROJECT  AN  UNMITIGATED  SUCCESS. 


I  WOUID  LIKE  TO  OFFER  THE  REST  OF  MY  TIME  TO  THE  REAI  PURPOSE  OF 
THIS  EVENINGS  MEETING,  PUB!  IC  INPUT." 
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THIS  STATIONERY  PRINTED  ON  PAPER  MADE  WITH  RECYCLED  FIBERS 


DEPARTMENT  OF  TRANSPORTATION 
UNITED  STATES  COAST  GUARD 


. Division  Engineer 
U.  S.  Army,  Corps  of  Engineers 
New  England  Division 
NEDPL-C 

424  Trapelo  Rd. 

Waltham,  MA  02154 

Dear  Sir: 


MAILING  ADDRESS: 
COMMANDER  (dpi) 

FIRST  COAST  GUARD  DISTRICT 
ISO  CAUSEWAY  STREET 
BOSTON.  MA  021  M 

Phone:  617-223-6251 


16475 

11  February  1980 


The  Review  Draft  of  the  Environmental  Assessment  and  Detailed  Proieet 


Report  for  the  Small  Navigation  Project  at  Island  End  River,  Chelsea, 
MA  has  been  reviewed.  Since  the  Coast  Guard's  concern  for  traffic 
safety  and  overall  preference  for  alternative  B  is  as  already  stated 
in  the  publication,  no  further  comments  are  submitted. 

Sincerely, 


S.  L.  RICHMOND 
Commander,  U.  S.  Coast  Guard 
Coastal  Zone  Management  Officer 
By  direction  of  Commander, 

First  Coast  Guard  District 


COASTAL  ZONe. 
MANAGEMENT 


/ie  (Dannie;?  'tstta  ///  ^  •.  //aMrtc/n.'M'//* 

Oxecutux  C fatce  <j  ?//>■,,  <  /> mt  j//u?  ■ ' 

SCO  .//reef 

itfofoT,,  -  {{a^U'/uneth  02202 


J .  1980 


Mr.  Stephen  A:uion 
U .  S .  Army  Corps  of  Engineers 
Trapelo  Road 
Wa 1 t ham ,  Mass .  0215^ 

Dear  Steve: 

i  am  writing  at  this  time  to  follow  up  -  0"v  q  jest  ions  that  I  have 
regarding  the  proposed  Island  End  River  pro  leer.  At  the  meeting  held  in 
Waltham  on  February  12  it  was  pointed  out  ts--.t  one  sediment  sampling 
station  was  not  in  the  area  to  be  dredged  (Flan  B) .  This  was  to  be  corrected. 
In  addition,  a  station  is  to  be  relocated  into  the  marina  basin.  If 
available,  could  you  please  forward  a  map  showing  these  realigned  stations. 

Some  additional  comments  and  questions  I  have  are  as  follows: 

-  could  you  please  outline  the  assumed  maintenance  dredging  quantities 
and  intervals 

-  is  there  sufficient  area  to  increase  the  number  of  slips  (double, 
triple,  the  number?) 

-  if  there  is  sufficient  area,  what  migh;  ae  the  required  dredging 
amounts  to  double  or  triple  the  number  of  slips. 

-  because  the  sediments  are  so  fine  and  the  flushing  rate  of  the  river 
is  so  minimal  what  might  be  the  chances  and  consquences  of  slumping. 

We  will  continue  to  follow  the  progress  of  the  project  and  will  review 
for  federal  consistency  when  formally  requested. 

Sincerely,  / 

/ 

/ 

/  -  ? 

'  :  •  •  ’  /.'’■■  -  >  ti 

•  ■ :  i  ' 

Richard  Totnczyk 

Marine  Biologist 

RT :  dc 

cc :  Michael  Penney 

Melvin  P.  Holmes  ( E P A ) 

Chris  Mantzaris  (NMFS) 

Marita  Yoder  (Corps) 
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OFFICE  OF  THE  DIRECTOR 


Steven  Andon 
NED,  Corps  of  Engineers 
424  Trapelo  Hoad 
Waltham,  MA  02154 


Re»  Water  Qiality  Certification 
Island  End  River 
Chelsea 

Irr^rovement  Dredging 


Dear  Mr.  Andont 

In  response  to  your  request  in  your  petition  dated  January,  19ti0,  this 
Division  has  reviewed  your  application  for  a  permit  to  conduct  improvement 
dredging  in  the  Island  Ehd  River,  Chelsea. 

In  accordance  with  the  provisions  of  Section  401  of  the  Federal  Water 
Pollution  Control  Act  as  amended  (Public  Law  95-217),  this  Division  hereby 
issues  the  following  Water  Quality  Certification  relative  to  thiB  project t 

1.  The  dredging  portion  of  the  project  could  result  in  a  violation  of 
water  quality  standards  adopted  by  this  Division.  Therefore,  rea¬ 
sonable  care  and  diligence  shall  be  taken  by  the  contractor  to  assure 
that  the  proposed  activity  will  be  conducted  in  a  manner  which  will 
minimize  violations  of  said  standards. 

2.  The  dredged  material  shall  be  disposed  of  in  an  area  1  nautical  mile 
in  diameter  in  Massachusetts  Bay  centered  at  42*25’ N  latitude,  70® 

55'  longitude. 

Should  any  violation  of  the  water  quality  standards  or  the  terms  of  this 
certification  occur  as  a  result  of  the  proposed  activity,  the  Division  will 
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Steven  Andon 

NED,  Corps  oi'  Engineers 


-2- 


lycj 


direct  that  the  condition  he  corrected.  Non-compliance  on  the  part  of  the 
permittee  will  be  cause  for  this  Division  to  recommend  the  revocation  ol 
the  permit(s)  issued  therefor  or  to  take  3uch  otner  action  as  is  authorized 
by  the  General  Laws  of  the  Commonwealth. 


V§ry  truiy  yours, 


c 

Tncmas  C. 
Liirector 


**/,  / 
^  '  / 


McMahon 


TCM/RJI/amc 

cc:  Anthony  D.  Cortese,  Sc.D. ,  Consnissioner,  Dept,  of  Environmental  Qpality 
Engineering,  100  Cambridge  Street,  Boston  0220a 

Morgan  Rees,  Chief,  Permits  Branch,  Corps  of  Engineers,  424  Trapelo  Rd. , 
Waltham  02154 

John  J.  Hannon,  Director,  Division  of  Land  &  Water  Use,  Dept,  of  Environ¬ 
mental  Qiality  Engineering,  100  Nashua  Street,  Boston  02114 

Richard  Cronin,  Director,  Division  of  fisheries  &  Wildlife,  100  Cambridge 
Street,  Boston  02202 

Philip  Coates,  Director,  Division  of  Marine  Fisheries,  100  Cambridge  St., 
Boston  02202 

Samuel  Mygatt,  MEPA,  100  Cambridge  St.,  Boston,  MA  02202 
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UNITED  STATES  DEPARTMENT  OF  COMMERCE 

National  Oceanic  and  Atmospheric  Administration 

NATIONAL  MARINE  FISHERIES  SERVICE 

Environmental  &  Technical  Services  Division 
Environmental  Assessment  Branch 
7  Pleasant  Street 
Gloucester,  Massachusetts  01930 

March  7,  1980 

Col.  Max  B.  Scheider 
Division  Engineer 
Department  of  the  Army 
Corps  of  Engineers 
424  Trapelo  Road 
Waltham,  Massachusetts  02154 

Dear  Colonel  Scheider: 

This  is  in  reference  to  the  Ecological  Evaluation  of  Proposed  Oceanic 
Discharge  of  Dredged  Material  from  Island  End  River,  Chelsea,  Massachusetts. 

We  have  reviewed  the  above  document  and  offer  the  following  comments  for  your 
consideration. 

Although  mortalities  in  some  test  organisms  were  rather  high  in  100%  liquid 
and  suspended  phases,  we  believe  that  no  long-term  adverse  impacts  will  result 
from  suspension  of  the  proposed  dredged  material  at  the  disposal  site.  However, 
we  are  concerned  that  the  solid  phase  bioassays  indicate  that  the  potential 
exists  for  significant  adverse  impacts.  In  the  initial  solid  phase  bioassay 
mortality  in  the  mysid  shrimp,  Neomysis  americana,  ranged  from  73%  to  88%,  while 
in  the  second  solid  phase  bioassay  it  averaged  25%.  These  data,  especially  the 
first  set,  strongly  suggest  that  the  sediments  to  be  dredged  are  very  toxic  to  at 
least  some  marine  organisms.  An  additional  point  of  concern  is  the  difference 
between  the  results  of  the  two  solid  phase  bioassavs.  We  would  like  some  explanation 
for  this  difference.  There  is  no  way  that  we  can  tell  which,  if  either,  set  of  data 
demonstrate  the  actual  potential  for  the  sediments  in  question  to  cause  impacts  upon 
marine  resources.  If,  in  fact,  the  sediments  in  question  contain  a  sufficient 
concentration  of  toxicants  to  result  in  the  mortality  of  at  least  73%  of  the  mysid 
shrimp  tested  we  would  object  to  ocean  disposal  of  such  sediments  without  sufficient 
measures  invoked  to  mitigate  potential  adverse  impacts. 

Bulk  sediment  analyses  show  high  concentrations  (Class  III)  of  vanadium  from 
all  three  stations,  of  lead  from  Station  2,  and  of  arsenic,  cadmium  and  chromium 
from  Station  3.  The  sediments  from  all  three  stations  also  have  high  concentrations 
(Class  III)  of  oil  and  grease. 

It  is  our  understanding  that  bioaccumulation  data  and  perhaps  additional 
bioassay  data  are  being  gathered.  We  shall  defer  our  recommendations  until  receipt 
of  this  additional  information. 

If  you  have  any  questions,  please  contact  Charles  Karnella  of  my  staff  at 

FTS  837-9338. 


Sincerely , 


Acting  Branch  Chief 
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UNITED  STATES 

DEPARTMENT'  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

ECOLOGICAL  SERVICES 
P.O.  8ox  1518 

Concord,  New  Hampshire  03301 


.  mar  ]  -  i~  -  - 

Colonel  William  E.  Hodgson 

Deputy  Division  Engineer 

New  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Colonel  Hougson: 

This  is  our  report  concerning  your  study  of  navigation  improvement  for 
the  Island  End  River  in  Chelsea,  Massachusetts,  and  our  comment  on  your 
draft  Detailed  Project  Report  and  Environmental  Assessment.  The  study 
is  being  conducted  under  authority  of  Section  107  of  Public  Law  86-645 
as  amended.  This  report  is  prepared  under  authority  of  the  Fish  and 
Wildlife  Coordination  Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661  et 
seq.)  and  supplements  a  planning  aid  letter  submitted  to  you  on  June  1, 
1979. 

The  Island  End  River  is  polluted  with  obvious  deposits  of  oil  and  grease 
and  other  urban  debris  and  supports  a  benthic  fauna  consisting  of  pollution 
tolerant  species.  Conditions  are  less  severe  near  the  mouth  of  the 
river  where  a  soft-shell  clam  population  exists.  There  is  a  small  area 
of  phragmites  in  the  northeast  corner  of  the  area  and  adjacent  to  the 
river.  Clamworms,  snails,  and  other  benthic  species  are  abundant.  The 
area  receives  limited  use  by  shorebirds,  wading  birds,  and  waterfowl. 

The  river  receives  a  small  amount  of  inflow  from  a  culvert  at  the  upstream 
end.  Little  fishing,  hunting,  or  other  wildlife  related  activity  occurs 
because  of  the  commercialized  nature  of  the  site  and  pollution  of  the 
water.  There  is  no  harvest  of  the  shellfish  or  clamworms  but  these 
populations  probably  benefit  the  entire  estuary  by  producing  young  that 
are  distributed  to  other  areas. 

The  most  important  environmental  problem  associated  with  this  project  is 
the  polluted  nature  of  the  materials  to  be  removed  by  project  and  main¬ 
tenance  dredging,  and  the  potential  disturbance  of  bottom  materials 
during  each  boating  season.  Further  reduction  of  the  intertidal  zone 
also  is  a  long-term  adverse  impact. 

The  high  level  of  PCE's  found  in  the  substrate  indicates  both  the  existence 
of  this  material  and  its  potential  for  redistribution  from  the  spoil 
site  whether  it  is  offshore  or  at  an  upland  site.  A  meeting  of  personnel 
from  this  Service,  the  National  Marine  Fisheries  Service,  Environmental 
Protection  Agency,  Corps  of  Engineers,  and  the  Massachusetts  Office  of 
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Coastal  Zone  Management  was  held  on  February  12,  1980,  to  discuss  this 
problem.  It  was  agreed  that  two  samples  from  sites  in  the  proposed 
channel  area  and  at  least  one  at  the  future  marina  site  be  tested  for 
bioaccumulation.  We  understand  you  will  make  no  decision  on  the  project 
until  the  test  results  are  evaluated. 

We  are  concerned  that  the  PCB's  and  heavy  metals  will  be  redistributed 
into  the  environment  if  the  project  is  implemented  as  planned.  Ocean 
disposal  of  this  material  is  not  the  way  to  eliminate  these  contaminants 
from  the  environment. 


We  believe  that  your  report  should  be  more  detailed  when  describing  the 
possible  impacts  of  offshore  disposal  even  though  it  is  recognized  that 
adverse  impacts  will  occur  as  stated  on  pages  12,  1-13,  and  1-16.  The 
impacts  of  offshore  disposal  are  either  omitted  or  too  briefly  stated  in 
the  section  on  page  20,  "General  Assessment  and  Evaluation  of  Impacts" 
and  on  page  41,  "Probable  Environmental  Impacts."  We  feel  that  the 
impacts  of  continued  disposal  of  contaminated  materials  into  the  sea 
should  be  discussed  more  thoroughly.  A  recent  article  by  Robert  A. 
Murchelano  of  the  National  Marine  Fisheries  Service  discusses  possible, 
though  poorly  defined  at  this  time,  relationships  between  degraded 
habitat  and  diseases  of  fish  and  shellfish.  He  states  that  "There  is 
increasing  evidence  that  poor  environmental  quality  causes  disease  and 
predisposes  marine  species  to  diseases  to  which  they  are  normally  sus¬ 
ceptible."^- 


We  note  that  the  bulk  sediment  results  show  high  levels  of  vanadium, 
arsenic,  cadmium,  chromium,  lead,  and  zinc  in  the  material  to  be  dredged 
and  that  the  first  solid  phase  bioassay  mortality  of  mysid  shrimp  was 
high.  While  mortality  was  much  less  in  the  second  test  it  appears  that 
the  material  has  potential  to  be  toxic  to  marine  life. 

Results  of  the  second  solid  phase  bioassay  are  confusing  and  possibly 
misleading.  The  survival  of  75%  of  the  mysid  shrimp  in  the  reference 
sediment  was  too  low.  According  to  the  Implementation  Manual  the  test 
should  be  repeated  if  survival  in  the  reference  sediment  is  90%  or  less. 
Using  the  control  (culture)  sediment  to  justify  the  bioassay  is  not 
valid.  You  could  be  testing  contaminated  material  against  contaminated 
material.  We  cannot  agree  with  your  proposal  (page  5-55)  that  solid 
phase  tests  be  conducted  with  a  "culture-sediment"  control  plus  a  "disposal- 
site-sediment"  control. 


Contamination  of  the  material  to  be  dredged  at  Island  End  is  several 
times  greater  for  mercury,  lead,  zinc,  arsenic,  and  cadmium  than  found 
in  sewage  sludge  placed  in  wetlands  at  the  wastewater  collection  and 
treatment  facilities  at  Cranston,  Rhode  Island.  The  Island  End  elutriate 
contains  12  to  26  ppm  of  PCB's  compared  to  only  8.5  ppm  at  Cranston.  In 


^-Murchelano,  Robert  A.  1980.  Environmental  Quality  and  the  Diseases  of 
Fish  and  Shellfish,  Maritimes,  February  1980,  Graduate  School  of  Ocean¬ 
ography,  University  of  Rhode  Island,  pp  7-10. 


» 
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developing  new  facilities  at  Cranston  the  old  sludge  material  will  be 
removed  and  most  of  it  will  be  placed  in  a  landfill  site  approved  for 
hazardous  wastes.  The  material  from  Island  End  also  should  be  placed  in 
a  site  approved  for  hazardous  waste  or  contained  in  a  sealed  container. 

Because  the  material  to  be  dredged  is  polluted  it  seems  wise  to  move  as 
little  of  it  as  possible.  While  the  difference  between  the  quantities 
of  material  to  be  dredged  between  Plan  A  and  B  is  12,300  cubic  yards. 

Plan  A  would  still  require  dredging  of  a  total  of  116,700  cubic  yards. 

We  appreciate  that  Plan  B  was  chosen  on  the  basis  of  the  least  amount  of 
dredging  consistent  with  safety  and  that  Plan  A  was  selected  as  the 
Environmental  Quality  Plan.  However,  we  believe  that  an  alternate,  such 
as  rack  storage  of  boats,  should  be  considered.  It  could  reduce  the 
amount  of  dredging  needed  for  the  marina. 

We  plan  to  await  the  results  of  bioaccumulation  tests  before  making 
final  recommendations.  However,  our  most  probable  position  will  be  to 
recommend  that  the  material  be  deposited  in  a  sealed  containment  site  to 
prevent  the  contaminants  from  entering  the  environment  even  though  con¬ 
struction  of  a  containment  site  could  delay  this  project  for  10  years. 

Your  report  should  include  strong  encouragement  for  development  of  a 
spoil  management  plan  in  the  Boston  area  including  sites  for  containment 
of  polluted  spoil.  We  also  recommend  that  your  report  review  the  possi¬ 
bility  of  rack  storage  for  recreational  craft  to  reduce  the  dredging 
requirements. 

Please  forward  the  results  of  the  further  studies  when  they  are  completed. 

Sincerely  yours, 

Gordon  E.  Beckett 
Supervisor 


The  City  of  Chelsea  Massachusetts 


City  Hall 
500  Broadway 
Chelsea,  MA  021 50 
8842)407 


Joel  M.  Pressman ,  Mayor 


Office  of  the  Mayor 


March  25,  1980 


Col.  Max  B.  Scheider 

Division  Engineer 

U.  S.  Army  Corps  of  Engineers 

New  England  Division 

424  Trapelo  Road 

Waltham,  MA  02154 

Dear  Colonel  Scheider: 

The  City  of  Chelsea  supports  the  proposed  dredging  and  marina 
project  for  the  Island  End  River  as  outlined  in  the  Draft 
Detailed  Project  Report  and  the  Draft  Environmental  Impact 
Report. 

The  proposed  dredging  project  is  a  critical  catalyst  to  the 
$85,000,000  revitalization  program  for  the  former  Chelsea  Naval 
Hospital.  In  addition  to  providing  sorely  needed  recreational 
boating  facilities  in  Boston  Harbor,  the  project  is  an  important 
ingredient  in  our  attempts  to  rebuild  our  hard  pressed  City. 

Funds  for  the  local  share  of  the  costs  are  available  as  part  of 
our  $6,749,000  Urban  Development  Action  Grant  received  from  the 
Department  of  Housing  and  Urban  Development. 

As  we  have  stated  the  City  of  Chelsea  would  prefer  Alternative  C 
but  would  be  satisfied  with  Alternative  B. 


I  would  like  to  take  this  opportunity  once  again  to  express  the 
deep  gratitude  of  the  City  of  Chelsea  to  you  and  your  staff, 
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EDWARD  G.  CONNOLLY 
MAYOR 


CITY  OF  EVERETT 

MASSACHUSETTS  02149 


«.5 \iayoi’s  Office  of 

£ Planning  and  Community  ^Development 


April  3,  1980 


Col.  Max  B.  Scheidor 

Division  Engineer 

U.S.  Army  Corps  of  Engineers 

New  England  Division 

424  Trapelo  Road 

Waltham,  MA.  02154 

Attn:  Mr.  Steven  Andon ,  NEDPL-C 

Dear  Colonel  Scheider: 

The  City  of  Everett  supports  the  proposed  dredging  and  marinar 
project  for  the  Island  End  River  as  outlined  in  the  Draft  Detailed 
Project  Report  and  the  Draft  Environmental  Impact  Report  dated 
January  1980. 

The  project  as  outlined  will  not  adversely  impact  the  shipping 
activities  on  the  Everett  side  of  the  river  and  will  enhance  the 
development  potential  of  the  Chelsea  Naval  Hospital. 

As  you  may  know,  the  City  of  Everett  sought  assistance  from  the 
Corps  of  Engineers  last  year  concerning  a  flooding  problem  in  the 
Spring  Street  area  of  the  city,  not  far  from  the  proposed  dredging 
of  the  Island  End  River.  The  response  of  the  Corps  at  that  time  was 
that  the  matter  was  beyond  its  jurisdiction  and  we  were  referred  to 
the  Metropolitan  District  Commission.  Since  we  are  looking  into  this 
matter  further,  please  do  not  interpret  our  endorsement  of  the  above 
dredging  project  as  a  relinquishing  of  our  rights  regarding  the  flood¬ 
ing  problem  which  we  believe  are  related  in  part  to  the  Corps  responsi¬ 
bilities  concerning  the  Island  End  River. 

Sincerely , 

Edward  G.  Connolly  yd 

Mayor  C/ 


EGC:bf 

cc :  Representative  George  Keve^ian 

Edward  Bond,  Bond  Brothers 
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11EDPL-I 


t'r.  Gordon  E.  Beckett 
Fish  and  Wildlife  Service 
P.  0.  Box  1513 
Concord,  !<H  03301 


Pear  iir.  Beckett: 

I  arn  writing  in  response  to  your  Supplemental  Fish  and  Wildlife  Coor¬ 
dination  letter,  dated  13  ’.'arch  1980,  on  the  proposed  navigatier.a1 
improvements  for  the  Island  End  River  In  Chelsea,  Massachusetts.  The 
letter  raised  certain  issues  that  uc  are  addressing  in  this  letter 
to  you.  Your  13  March  letter  and  thi3  response  v.'ill  be  Included  L" 
the  project  Detailed  Project  Report. 

air  recent  conference  on  bioassay /bioaccumilation  test in?,  brought 
out  some  considerations  which  may  have  applications  to  this  project. 
Me  './ill  consult  with  you  and  the  other  agencies  prior  to  urdertaki r ~ 
further  campling  and  analysis. 

On  page  2,  paragraph  1,  you  state  your  concern  ever  the  possibility 
of  redistributing,  PCE's  and  heavy  metals  if  the  plan  is  i up  lever, ted 
and,  further  that  ocean  disposal  Is  not  a  proper  way  to  eliminate 
these  contaminants  from  the  environment. 

v.’u  agree  that  disposal  will  not  eliminate  these  contaminants,  hut 
the  Corps  is  uncertain  how  these  contaminants  would  be.  spread  into 
the  environment  if  the  project  is  undertaken.  There  night  even  be  a 
slight  benefit  frois  the  proposal. 

The  Island  End  River  sediments  are  contaminated  with  anthropogenic 
substances,  and  these  substances  are.  spread  over  a  larve  surface 
area.  As  Bok.uniewi.cz  et  al.  1976  points  out,  harbors  are  shallow 
water  areas  and  polluted  material  can  be  suspended  and  resuspended 
in  the  environment.  Sediments  can  also  be  swept  from  these  srers, 
and  thus  a  harbor  can  be  a  source  of  contamination  for  a  large  area 
of  a  coastal  zone.  Removing  the  objectlonoble  material  to  deeper 
water  would  lessen  the  possibility  of  disturbance  by  storir.  waves  or 
other  events.  And,  disposal  ut  a  designated  site  is  certainly 
perfernble  to  disturbing  a  pristine  area. 
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Further,  we  believe  studies  have  de .Rons  t  rated  that  there  Is  litt-Jo 
release  or  uptake  of  contaminants  from  sediments*  Gonseque:uIy,  wo 
expect  only  minor  physical  impacts  at  t he  disposal  site  itself  and  no 
liupacts  to  any  area  outside  the  disposal  sire.  Subsequent  pars? rep.m 
will  amplify  this  point. 

On  page  2,  paragraph  2,  you  state  that  u-oro  loiorrctioo  iu  need* -t  on 
ocean  disposal  Impacts  and  that  environmental  degradation  cot. Id  s  <• 
causing  diseases  to  those  organisms  present  in  the  contaminated 
environment. 

We  believe  that  the  research  done  to  date  by  waterways  Experiment 
Station  at  Vicksburg,  Mississippi,  has  shown  that  impacts  fror 
dredging  and  disposal  are  minimal.  The  detailed  Project  Tepcrt 
succinctly  points  this  out;  and  we  sec  little  advantage  ir.  expand! n: 
the  discussion  further. 

As  for  the  Murchelano  article,  a  careful  reading  shows  that  the 
article  is  highly  speculative,  and  as  is  pointed  out  on  page  lb:  "To 
date,  all  of  our  evidence  of  environmentally  induced  marine  disease 
is  circumstantial."  Further  researcVi  nay  clarify  the  position  being 
presented,  however,  the  point  that  should  he  addressed  by  your  agency 
is  whether  dredging  and  disposal  produce  environmental  disease.  The 
article  only  mentions  dredged  spoils  once  end  never  does  der-ouHtrate 
that  these  operations  cause  a  significant  problem. 

Again  on  Page  2,  paragraph  3,  you  point  out  that  the  bull:  sediment 
results  show  high  levels  of  heavy  metals  and  that  this  may  be  the 
cause  of  mortalities  in  the  bioassy  test. 

Bulk  sediment  characteristics  do  not  give  a  good  indication  of  the 
toxicity  of  contaminants  found  in  sediments.  At  best,  this  test  Just 
shows  that  a  certain  element  or  chemical  is  present;  the  chemical 
state  or  the  active  portion  of  the  chemical  is  a  far  better  indicator 
of  potential  toxicity.  However,  there  Is  not  sufficient  data  on 
specific  chemical  state  to  use  this  method  of  testing.  To  overcome 
this  lack  of  data,  bioassay  are  conducted  on  potentially  toxic 

sediments.  As  the  Bloassay  Manual  points  out  on  page  20,  -  "uPA 

came  to  the  conclusion  that  the  basis  for  regulation  (of  trace 
contaminants)  should  be  the  probable  impact  of  these  constituents  on 
the  biota  and  that  the  measurement  technique  used  should  be  bioassfy 
on  the  waste  itself."  The  bloassay  test  conducted  by  the  Corps-  >  t 
the  ocean  disposal  criteria  --  there  was  toxicity  but  It  was  within 
acceptable  limits. 
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Also,  on  page  2,  paragraph  4,  the  procedures  used  In  the  bioassay 
teat  are  questioned.  A  substantial  amount  of  misunderstanding  iias 
arisen  over  the  purpose  of  a  control  and  reference  sediment.  This 
may  he  partly  due  to  the  hloassay  manual  itself  for  it  does  not 
explicitly  explain  the  difference.  The  following  explanation 
should  clarify  this  situation. 

A  control  sediment  is  used  to  determine  if  the  laboratory  is 
running  the  test  properly.  In  this  sense,  the  control  is  only  s 
quality  assurance  mechanism.  Consequently,  a  greater  than  10.^ 
mortality  in  this  test  may  indicate,  that  the  entire  test  is  being 
run  improperly,  and  should  be  conducted  again.  Greater  than  19^ 
mortality  never  occurred  in  the  control  test  of  Island  Fnd 
Moan  say  tests. 

On  the  other  hand,  the  purpose  of  the  reference  sediment  is  to 
reflect  the  condition  of  the  disposal  site  as  if  it  had  never  been 
disposed  on.  (The  Corps,  for  the  Inland  Fnd  loassay,  chose  an 
area  outside  of  the  disposal  site  for  a  reference  sediment.) 

Since  the  bioassay  is  used  to  give  an  indication  of  possible 
impacts  at  the  disposal  site,  it  then  follows  that  the  comparison 
of  mortalities  snould  be  between  test  and  reference  sediments,  as 
the  Corps  did  with  Island  End  Bioassay  testing.  The  test  results 
net  the  criteria  for  ocean  disposal. 

The  last  concern  expressed  on  Page  2  again  relates  to  PCB's  and 
heavy  metals.  We  are  uncertain  as  to  the  relationship  of  placing 
sewage  sludge  on  wetland  and  placing  dredged  material  in  an  ocean 
site  —  the  two  instances  are  substantially  different.  However, 
the  following  response  assumes  that  your  agency's  concern  rests  on 
bioavailability  of  contaminants  in  the  sediments. 

Tne  presence  of  manmade  contaminants  in  sediments  does  not  neces¬ 
sarily  mean  that  the  contaminants  are  available  to  marine  biota. 
The  bioavailability  of  heavy  metals  has  been  studied  by  both  the 
National  .larine  Fisheries  Service  (Cross  and  Sunda,  1978)  and  li.S. 
Army  Corps  of  Engineers  (Ueff  et  al. ,  1978). 

Cross  and  Sunda  found  that  sediments  were  an  insignificant  source 
for  the  uptake  of  heavy  metals.  Neff  et  al.  found  in  a  laboratory 
test  that: 
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Of  the  resulting  136  metals-species-sedimer.t  combina¬ 
tions,  only  49  (36X)  demonstrated  a  statistically  signifi¬ 
cant  relationship  between  exposure  to  sediment  and  heavy 
metal  concentrations  in  the  tissues  of  the  experimental 
animals*  In  13  of  these  cases,  the  effect  of  the  sediment 
was  inverse.  That  is,  control  animals  contained  signifi¬ 
cantly  higher  metal  concentrations  than  did  the  sediment- 
exposed  animals.  Thus,  a  significant  accumulation  of  metal 
from  sediment  was  demonstrated  only  36  times  (26.5%).  In 
many  cases  where  a  statistically  significant  accumulation 
of  a  metal  from  a  sediment  occurred,  the  uptake  was 
quantitatively  marginal  and  of  doubtful  ecological 
significance. 

This  report  also  pointed  out  —  "results  indicated  that  bulk  analysis 
of  metals  in  sediments  was  useless  in  predicting  availability  and 
environmental  effects  of  the  sediment-associated  metals  on  benthic 
organisms."  This  problem  of  bioavailability  of  sediment  sorbed  heavy 
metals  has  been  addressed  by  many  others  (Dertlne  and  Goldberg,  1972; 
Brannon  et  al«  1976;  Luoma,  1977;  Turekian,  1977  and  Bryan,  1976);  their 
conclusion  is  bulk  sediment  analysis  has  limited  or  no  value  for  deter¬ 
mining  biological  effects.  From  what  has  been  presented  here,  it  is 
obvious  that  the  presence  of  metals  in  a  sediment  does  not  necessarily 
mean  that  a  significant  problem  would  arise  if  disposal  takes  place. 

As  for  PCB's,  Table  3  in  the  Detailed  Project  Report  shows  the  concert- 
trations  in  mg/1,  but  the  true  designation  should  have  been  in  ug/l  or 
one  thousandth  of  what  is  shown.  This  is  substantially  below  the 
Cranston  sewage  sludge  figure.  The  Report  will  be  corrected  to  6how  the 
true  concentrations. 

Finally,  the  successful  bioassay  tests  run  on  the  Island  End  sediments 
as  well  as  the  information  presented  here  indicate  that  the  sediments 
iray  not  be  as  harmful  as  your  report  suggests.  Therefore,  we  see  little 
value  in  reducing  the  amount  of  dredging  proposed  or  in  sealing  the 
sediments.  The  latter  proposal  would  only  impose  an  undue  hardship  upon 
the  taxpayer. 

While  we  hope  this  letter  addresses  and  resolves  concerns  expressed  in 
your  letter,  we  realize  further  dialogue  may  be  necessary.  Please  feel 
free  to  contact  Mr.  Andon,  Ms.  Yoder  or  Mr.  Dupee  on  this  letter  or  on 
other  matters  concerning  this  project. 

Sincerely, 


WILLIAM  t,.  GODCSON 

Colonel,  Corps  of  Engineers 
Deputy  Division  Engineer 
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April  22,  1 9^0 


Colonel  Max  B.  Scheider 

New  England  Division 

U.S.  Army  Corps  of  Engineers 

klk  Trapelo  Road 

Waltham,  Massachusetts  021 5^ 

Dear  Colonel  Scheider: 

The  Massachusetts  Coastal  Zone  Management  Program  has  made  a  prelimin¬ 
ary  review  of  the  Draft  Detailed  Project  Report  and  Draft  Environmental 
Assessment  for  navigational  improvements  in  Island  End  River,  Chelsea, 
Massachusetts.  This  review  is  not  to  be  considered  as  a  review  for  federal 
consistency  with  the  Massachusetts  Coastal  Zone  Management  Plan. 

A  consultation  meeting  was  held  on  February  12,  1980  attended  by 
representatives  from  this  office,  the  Envi ronmental  Protection  Agency,  the 
National  Marine  Fisheries  Service,  the  Fish  and  Wildlife  Service  and  the 
Army  Corps  of  Engineers.  Among  the  items  discussed  was  the  location  of  the 
sediment  samples.  Station  1  was  not  located  within  the  boundary  of  dredging 
for  Plan  B,  the  selected  plan.  We  reiterate  our  request  that  a  new  sample 
be  located  in  the  dredging  boundaries  of  Plan  B  further  upstream  from  the 
original  location.  Please  provide  us  with  a  map  describing  the  relocation 
of  this  Station  and  any  other  sampling  stations. 

By  locating  a  new  sample  ir,  the  area  to  be  dredged,  as  well  as  further 
upstream,  a  more  accurate  description  of  potential  impacts  will  be  provided 
through  the  bioassay  and  bioaccumulation  procedure.  In  addition,  a  better 
representative  sample  will  be  provided  with  relocation  upstream  since  this 
is  the  area  of  greatest  dredging  and  more  polluted  sediments. 

Alternative  disposal  methods,  such  as  in-harbor  bulkheading,  have  not 
been  adequately  addressed.  By  keeping  the  sediments  in  close  proximity  of 
their  origin,  which  has  been  already  impacted  and  acclimated  to  the  sedi¬ 
ments,  cumulative  affects  of  open  ocean  dispsoul  would  not  occur.  As 
stated  in  Policy  5  (3c)  of  the  Massachusetts  Coastal  Zone  Management  Plan, 
in-harbor  disposal  sites  should  be  favored  over  open  ocean  disposal  of  con¬ 
taminated  material.  However,  if  alternatives  as  described  by  Policy  5  (3c) 
are  not  feasible,  we  recommend  the  use  of  the  Boston  Foul  Site,  located  at 
42°  25'k2"  N,  70°  3^'00"  W,  providing  the  sediments  have  passed  the  agreed 
upon  testing  requirements. 
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We  question  why  a  second  bioassay  was  performed.  It  is  understood  that 
just i f  icat ion  for  performing  the  second  bioassay  lies  in  the  bel  ie*  that 
mortality  was  a  physical  cause  of  suffocation,  rather  than  a  chemical  one. 
However,  as  stated  in  the  "Ecological  Evaluation  of  Proposed  Discharge  of 
Dredged  Material  into  Ocean  Waters,  Implementat ion  Manual  for  Section  103 
of  Public  Law  92-532",  the  total  effect  of  the  dredged  material  is  assessed 
and  "it  matters  little  from  a  regulatory  viewpoint  whether  that  effect  is 
due  to  the  physical  presence  of  the  sediment  or  is  due  to  some  chemical  con- 
stituent(s)  associated  with  the  sediment  carried  beyond  the  site."  There¬ 
fore,  since  the  critical  solid  phase  bioassay  revealed  excessive  mortality, 
this  office  recommends  that  an  alternative  disposal  method  be  chosen. 

Because  of  the  assumed  five  year  maintenance  dredging  scheme,  the  dredg¬ 
ing  and  disposal  of  highly  contaminated  sediments  will  be  a  recurring  and 
extremely  costly  problem.  In  light  of  the  results  of  the  initial  solid 
phase  bioassay,  alternative  disposal  methods  should  be  described  and  included 
in  any  economic  justification  for  this  project. 

As  stated  in  the  draft  assessment,  dredging  will  remove  contaminated 
sediment,  possibly  improving  the  local  biota.  However,  this  will  exist  only 
temporarily  due  to  the  poor  flushing  action  of  the  river,  industrial  run-off 
from  the  surrounding  area,  influx  of  contaminated  waters  from  Boston's  Inner 
Harbor  and  the  Mystic  River  and  bed  load  motion.  In  addition,  the  mooring  of 
250  boats  will  be  a  source  of  pollution  which  poor  flushing  will  contain  in 
the  marina  basin.  We  feel  that  the  location  of  public  recreational  facilities, 
such  as  marinas,  along  available  urban  waterfront  areas  is  a  sound  concept. 
However,  a  marina  located  in  the  Island  End  River,  with  the  problems  associated 
with  dredging  and  disposal  of  polluted  sediments  could  be  viable  if  the  environ¬ 
mental  concerns,  as  listed,  are  properly  addressed. 

Location  of  a  rnarina  in  such  close  proximity  to  large  commercial  vessels 
will  only  serve  to  create  a  potentially  dangerous  problem.  A  description  is 
needed  of  plans  eliminating  potential  conflicts  between  recreational  craft 
and  commercial  vessels. 

Should  you  have  any  questions  regarding  our  review,  please  contact 
Mr.  Richard  Tomczyk  of  my  staff. 


Sincerely, 

Edward  J .  Reilly 
Assistant  Secretary 


EJR/RT :kc 

cc:  Russell  Wilder,  EPA 

Russel!  Iwanowitz,  DMF 
Chris  Mantzaris,  NMFS 
Gordon  E.  Beckett,  USFWS 
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Mr.  Edward  J.  Reilly 

Assistant  Secretary 

Massachusetts  Coastal  Zone  Management 

100  Cambridge  Street 

Boston,  MA  02202 


Dear  Mr.  Reilly: 

Reference  is  made  to  your  letter  of  22  April  1900,  concerning  the 
Draft  Detailed  Project  Report  for  Island  i.v' ’  River,  Chelsea, 
Massachusetts,  'ilia  issues  raised  are  addressed  in  the  following 
paragraphs. 

Our  recent  conference  on  bioassay/hioacc-ur-nlation  testing 
brought  out  some  considerations  which  may  have  application  to 
this  project.  We  will  consult  with  you  and  the  other  agencies 
prior  to  undertaking  further  sampling  and  analyses. 

On  page  1,  paragraph  4,  you  question  the  adequacy  of  the  analysis 
of  disposal  alternatives.  Disposal  options  have  been  addressed 
in  the  Environmental  Assessment  and  Appendix  7  of  the  Draft 
Detailed  Project  Report  titled,  "Analysis  rf  Disposal  of 
Dredged  Material."  Although  Appendix  7  describes  the  procedures 
and  costs  with  disposal  of  the  dredged  material,  a  brief  summary 
of  the  results  of  the  analyses  is  provided  below. 

The  project  as  proposed  requires  the  removal  of  64,100  cubic 
yards  of  material  from  the  access  channel  and  64,900  bubic  yards 
of  material  from  the  marina  basin.  The  dredged  material  will  be 
disposed  of  at  the  Boston  Foul  Area,  located  approximately  24 
nautical  miles  from  the  project  site.  This  method  of  disposal 
was  chosen  due  to  the  physical  nature  of  the  sediments  found  in 
the  Island  End  River.  The  silty-clay  composition  makes  this 
material  snsultable  for  beach  nourishment,  and  land  disposal 
has  been  determined  to  be  infeasible,  as  the  following  paragraphs 
Illustrate. 
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Land  disposal  alternatives  detemined  that  the  economic, 
environmental,  and  social  impacts  were  not  acceptable  for 
implementation.  Presented  in  detail  in  Appendix  7,  the  analyses 
revealed  the  following  constraints  to  this  method  of  disposal. 

A  land  site,  removed  from  the  Island  End  River,  is  not  considered 
feasible  as  the  material  contains  contaminants.  The  Massachusetts 
Department  of  Environmental  Quality  Engineer inf,  has  indicated  that 
there  is  no  area  in  Eastern  Jiasaachusetts  approved  to  receive 
material  similar  in  nature  to  that  found  in  the  Island  End  River. 

In  addition,  the  transport  of  large  quantities  of  material  to  n 
distant  site  would  cause  significant  adverse  impacts  and  be 
economically  prohibitive. 

As  a  corollary  to  the  data  presented  above,  land  disposal  at  the 
Chelsea  .'iaval  Hospital  site  would  encompass  identical  negative 
impacts  associated  with  toxic  substances,  however,  even  assuming 
the  material  could  he  treated  to  meet  the  Massachusetts  Department 
of  Environmental  Quality  Engineering  disposal  criteria,  disposal 
of  approximately  130,000  cubic  yards  of  material  would  seriously 
disrupt  the  city's  redevelopment  plans.  As  the  only  site  available 
is  the  proposed  marina  3ite,  disposal  at  this  location  would 
severely  impair  the  present  construction  plans  and  possibly  negate 
the  economic  feasibility  of  constructing  the  marine  and  related 
onshore  support  facilities. 

A  final  disposal  option  considered  was  to  utilize  the  Couth  Boston 
Container  Terminal  site  being  developed  by  the  Massachusetts  Port 
Authority.  Communication  with  that  agency  revealed  that  the  site 
would  not  be  capable  of  receiving  any  material  until  1983  and  then 
could  accommodate  only  10,000  cubic  yards  out  of  a  total  of  130,000 
cubic  yards. 

Based  on  the  above  data,  it  was  therefore  determined  that  ocean 
disposal  was  the  only  viable  option  for  construction  of  the  access 
channel  and  marina  basin. 

On  page  2,  paragraph  1,  you  question  the  rationale  for  performing 
a  second  bioassay.  As  was  stated  in  the  Environmental  Assessment, 
it  was  felt  the  cause  of  mortality  in  mysid  shrimp  exposed  to  the 
solid  phase  test  sediments  was  due  to  fouling  or  clogging  of  the 
animals'  respiratory  organs  by  fine  sediment  particles.  This 
resulted  in  suffocation  of  the  shrimp,  a  physical  death.  The 
EPA/Corps  Implementation  Manual,  discussing  the  solid  phase 
bioassay,  states  "...animals  are  used  in  a  bioassay  to  provide  a 
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measurement  of  environmental  activity  of  the  chemicals  found  in 
the  material,"  (page  16,  paragraph  20)  and,  "Hie  solid  pliaae 
bioassay  technique  measures  the  effects  of  chtr.icals  associated 
with  this  deposited  sediment,  rather  titan  physical  effects  of 
the  sediment. "  (page  20.  paragraph  28).  In  outlining  the 
procedures  to  be  followed  for  solid  phase  bioassay  (page  FI, 
paragraph  1) ,  the  manual  states,  "Several  benthic  species  are 
allowed  to  establish  themselves  in  an  appropriate  reference 
sediment  and  are  then  covered  with  a  layer  of  the  dredged 
material  being  evaluated.  Survival  in  the  dredged  material 
relative  to  that  in  the  reference  sediment  control  is  used  as 
the  primary  biotic  response  criterion.”  This  paragraph  states 
the  rationale  for  repeating  the  solid  phase  bioassay.  The  first 
bioassay  test  results  were  not  evaluated  v.ith  respect  to  a 
reference  sediment;  the  second  test  results  were.  As  expected, 
the  second  solid  phase  bioassay  showed  no  statistically 
significant  difference  in  survival  of  organisms  exposed  to  test 
sediments  from  Island  End  River  when  compared  to  organisms 
exposed  to  reference  sediments  collected  outside  the  Boston 
Foul  Area. 

fin  page  2,  paragraph  2,  you  raise  the  question  of  the  assumed  five 
year  dredging  scheme  and  recommend  alternative  disposal  methods 
should  be  included  in  the  economic  justification  of  the  project. 

Maintenance  evaluation  and  costs  are  located  in  Appendix  4  of  the 
Draft  Detailed  Project  Report.  Economic  justification  for  the 
project,  as  shown  in  Appendices  2  and  fc,  allowed  for  a  higher  per 
unit  cost  recognizing  the  smaller  amounts  of  material  to  be  removed. 
The  report  states,  however,  that  maintenance  of  the  project  is 
dependent  upon  the  availability  of  maintenance  funds,  the 
continuing  justification  of  the  project  and  the  environmental 
acceptability  of  subsequent  maintenance  dredging.  As  this 
office  is  not  in  a  position  to  determine  what  disposal  methods 
will  be  deemed  acceptable  through  the  50 -year  project  life 
from  initial  construction  of  the  project,  w  attempt  to 
address  such  issues  must  rightly  be  deferred  until  such  time 
as  maintenance  dredging  is  deemed  necessary. 

On  page  2,  paragraph  3,  you  indicate  that  the  proposal  to  allow 
250  recreational  boats  will  be  a  source  of  pollution  which  poor 
flushing  of  the  river  will  contain  in  the  marina  basin.  The 
Island  End  River  has  a  mean  tide  range  of  9.5  feet  and  a  spring 
range  of  approximately  11.0  feet.  Based  on  the  above  tidal 
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data,  flushing  action  within  the  Island  End  River  is  considered 
more  than  adequate  to  contend  with  the  influx  of  approximately 
250  recreational  craft.  In  addition,  dredging  of  the  material 
is  not  considered  to  be  detrimental  to  the  water  quality  of 
Island  End  River.  As  a  corollary  to  the  water  quality  concern, 
the  Division  of  Water  Pollution  Control  issued  a  Water  Quality 
Certificate  relative  to  the  project  dated  3  March  1980. 

In  reference  to  page  2,  paragraph  4,  your  concern  about  the 
aspects  of  safety  and  potential  conflict  is  noted.  On  9  August 

1979,  a  meeting  was  held  to  discuss  the  issue  of  potential 
hazards  to  navigation.  A  member  of  your  staff  was  present  at 
the  meeting,  and  all  those  in  attendance  agreed  that  the 
recommended  plan  of  improvement  was  the  plan  which  best  satisfied 
all  needs  and  requirements  including  safety.  In  addition,  the 
Draft  Detailed  Froject  Report  addressed  the  concerns  about  safety, 
as  shown  in  Appendix  2,  and  Appendix  3  outlines  the  opinions  of  the 
U.S.  Coast  Guard  and  the  preference  that  organization  has  for  a 
separate  channel.  In  a  letter  dated  20  February  1980,  the  U.8. 
Coast  Guard  states  that  their  preference  for  the  selected  plan 

has  been  acknowledged  in  the  report  and  that  no  further  comments 
are  required.  A  member  of  your  staff  was  also  in  attendance 
during  the  public  meeting  held  at  Chelsea  City  Hall  on  19  February 

1980.  At  that  time,  the  issue  of  safety  was  discussed,  and  it  was 
stated  that  one  of  the  criteria  utilized  in  selecting  the  plan  of 
improvement  was  the  issue  of  safety. 

Thank  you  for  your  continued  interest  in  the  project.  Should  you 
have  any  questions,  please  feel  free  to  contact  me  at  894-2400, 
extension  220.  Mr.  Steven  Andon  of  my  staff  is  coordinating  the 
investigation.  He  can  be  reached  at  extension  550. 

Sincerely, 


MAX  B.  SCHEIDER 

Colonel,  Corns  of  Engineers 

Division  Engineer 

cc:  Ex~ cutive  Office 
Coastal  Dev.  Br. 

Reading  File 
Planning  Div.  File 
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Hr  taw-ru  Reilly 
i>l  rector,  huucUumUi  OS  tic* 
of  C«mu1  Zooe  Hsna^eueat 
lOo  Cambridge  Street 
boston,  tut,  02202 


bear  Ar •  he illy 

Ibis  letter  1*  to  request  *  t  federal  Consistency  l*ter«J.a#tiOi.  aoa 
your  of  tic*  on  the  proposed  »*vi**tioa  ltaprov»u«utt  to  leiaub  uiu 
diver,  Cot-lses,  .v:*e*echu*ette.  Included  «iu  this  1*  *  coj  /  u. 

tfw  detailed  Project  keport  prepared  by  out  oltic*  ou  Ui*  project. 

& ariew  ot  this  uocuiweut  will  shoe  th*  project.  *■  described  iu 
consistent  with  :i*i*»*cliu*fet  t#  Coastal  2oo«  Usnu^emuat  lrU)1r«.i 
ka^ulatory  Poiiclt*  1,  2,  4.  j,  7.  10,  ll.  l*.  12,  17  sub  1*. 
SpccUically . 

Policy  1-  Protect  wetisa d*  ana  butlers. 

Proposed  Project.  bio  uradfela*  will  occur  lu  any  aetl sob*. 

Policy  2.  Areas  tor  critical  cnvlrcaua&tal  concern. 

Proposed  Project.  island  2nd  liver  is  Coasiuar «d  to  be  • 
stressed  habitat  *a  Illustrated  oy  turn 
predominance  of  poi/chaet*  worts  *u«  very  ice 
shell* leh.  orsd^iu^  tuie  site  will  not 
constitute  disruption  ox  a  healc ay  or 
Conner  daily  valuable  environment- 

Policy  4.  Construction  la  ester  bodice,  eroela a  cwutrci 
structure*. 

Proposed  Project.  Approximately  boo  feet  oi  shoreline 

stsblllsstion  will  be  required  to  develop 
ousuore  support  tscillties  associated  w*tn  the 
accuse  cuenoel  Sue  Marina.  lots  structure  »* 
not  expected  to  alter  tloal  liuaain*  pattern* 
or  water  clrcuJUktiou  patterns  to  the  Island 
hnd  estuary . 


tiLi.-Pi.~l 

Edward  Reilly 

Policy  5.  iixec^ia^  sad  drud0ed  uateriui  disposal- 

Proposed  Project.  Dredaid®  will  not  cause  xicoole^  nor  nukti  ji^ 
stlttct  Hood  stor a^e  capacity  tiushiu.,  r juj. 
aajL'ieat  salinity  or  tci^tatucc,  iutvicity 
levels  will  temporarily  increase  tx*  u  result 
oi  construction.  No  ai^jui leant  advcrov 
oi facts  on  aarine  productivity  are  w.vect ..c  u 
a  result  oi  irtu0Mia.  Sj  ^Tiliicariti; 
productive  sfieliiist.  bed*  will  Out  :,c 
oiarupted.  water  ^utility  utunUaruo  wuiu..  ..... 

exceeded  uunt.^  (lt*u;.*av  Out  snouid  i  =  nri.  tv 
background  levels  snort iy  aiu-r  irc-u0iio  iu 
completed • 

DreU^in^  Will  oc  tciicuui.u  to  avoid  Loa»ui-n 
with  auadrumous  iis):  runs  and  win  act 
slp,uiticanw>  mcerterv  w uu  local 
recreational  oostin&.  aecbcaical  arcd^ic^  is 
planned  las  opposed  to  r^uuauc)  bccirse 
water  dibpcoai  oi  oreu^eu  oediesetas  in  tuv 
prer erred  alternative. 

icscinjj  procedure*  to  cate  nave  i..wiuwv 

elutriate  test,  bulk  stain,  lit  anaiyait  iv 
Li  cm  sen ya  teats.  li'.vSo  aeUi.iv.t-ts  «tv  i.oc 
considered  suitable  tor  ptaui  nouris.a.ei.t. 
in*  Corps  oi  Engineer:,  wtii  cor.pl/  wxt«.  u.c 
live  couditioai  speciiieu  ior  ocean 

disposal  1C  CoUvuUlcd  lor  Lllc  bouton  4OUI 

Area. 

Policy  7.  Licdasidt>  port  and  net  tor  a*  Veio  pv.ee  t . 

Proposed  project.  Ibis  policy  applies  to  commercial  dcVvioruent 
and  use  oi  port  areas  and  *a  such .  is  uv.t 
applicable  to  tt<e  proposed  rctfivtioicl 
project  at  Is laud  on a  dive r. 

Volley  1U.  Coni,  or  nance  to  existing,  air  <>ad  water  permit  tcjuire- 

Cltl.le  - 

Proposed  Project-  the  Corps  oi  dnt,iu*ere  has  already  ouen 
ftrutitca  &  . iso vaciiuSe 1 1 a  t>«*ter  i^uulity 
ucit ilicalc  ;.ui  tit!  proposed  dreutiu0.  luo 
proposed  project  it>  not  expected  to  Violate 
air  pollution  standards  210  ST  W  j  ll  It  tiu  Vt  t^>c  h 
impact  uay  a.ruducii\e  wetiu cue. 
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l’oiicy  11.  Scenic  rivers,  ouiduur  *iuai 

t’ro^OMeu  Project.  1'hia  i-ulicy  .«  not  xyki.cjuxc  u  tn»-  c,  j 
dr  Otic  list,  *-U  ifcXane  1.  lid 

ioxicy  12.  in^ncLs  oa  lilttorxc  uistiicto  .aj  slt-s. 
i?  royioieu  i-ru^ect .  inc  project  a .»  ^cuk>o»,ia  wi.ll  ..cl  ai*v(, 

lai^act  any  iiAbucric  s.tc.  Liie  ixi;>drtCiiUoiiLc& 

ilistorical  u»fc.iiw u.  aii  a  i>.tid'  iwUc 

id  lebtuntj  L'jT't  i.iuAw<iLca  LiiaC  ba „iii  a lu.ii 

(liSLCC  aCua  «11«vb  fiJw^Ol'U  d  <iiV 

UOt  JLi.t»c.Xjr  to  0<vXl»L'- 

Policy  13.  Impacts  ou  putxic  ncrcatici.  lewcr.cx. 

Fruyoub  t’rojfcfcL.  i<ot  ep^iitabi-.  aIic  ytOjioii  u  ^ri'^u  is 

UOfiiA^ilCAi  iO  ^iOviwC  i*l  Ltv.ul.OUbi  wu.tillu  All  All 

aiti  that  cut  real  a>  ;;o-.j  not  uiui  tiutii.v. 

reel' -.at  ilia. 

Folicy  1  in  iuiiuiu^  cluoicn  tuuUwi  ijcujuri  s. 

r'ro^otidA  Iru jute  .  iUit  n^i.tmiAi  .  iuc  yiojt.ct  ui.i  not  r.i(u*K 

Awpleuifiitwt mi.  or  tioou  coutioi  uvucorc-ii. 
roiit)  IV.  iunaiub  port  <u.t!  Uotoor  aui„AuL' 

irOf-osed  irojuct.  i'iie  prupOaco  project  t.voviwcti  tot  tcctcuLtoiiui 
DOdtir.e  ia  &a  area  uiat  t*urr«iitiy  ujc t.  i.ot 
otr.r  aoc.il  opportunity  ano  la  coiisiucteu 
ccoio^yl  ert  iiy  unyivuiicl  a vc  * 

rmoulu  you  iiavu  any  yucstAons,  jiitu«c  toe  a  tree  to  contact  >«w  at 
U'iu-luuO ,  etUusliKi  lit.  .is.  iouer,  oa  j/  scoIa  ,  tOuruuatcU  cite 
xnvestioOticn.  ahouxa  your  stair  westra  eurii  lnioreatioii.  olio  can  tie 
readied  at  t-xtuijtfxoii  ajJ . 

bill  Cell  Ay  , 

CC:  Mr.  Andon 

Ms.  Yoder  i  uii*.  t;  JuU'.lolwK 

Ping  Dlv  F11  Q  uOlotluA  lifliyx  OA  fcii0AllcCXt. 

Reading  Files  */ivi.„*oi:  -,i„ii.A<ii 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  I 

J.F  KENNEDY  FEDERAL  BUILDING.  BOSTON,  MASSACHUSETTS  U.  .  03 


September  29,  1980 


Joseph  L.  Ignazio 
Chief,  Planning  Division 
U.  S.  Department  of  the  Army 
New  England  Corps  of  Engineers 
424  Trapelo  Road 
Waltham,  MA  02154 

RE:  EPA#8004 

Dear  Mr.  Ignazio: 

This  letter  concerns  the  proposed  maintenance  dredging  of  the  Island  End  River 
in  Chelsea,  Massachusetts. 

As  you  are  aware,  our  agency  has  been  working  and  coordinating  with  your  office 
on  this  project.  Presently,  as  part  of  the  joint  Gorps  of  Engineers  and  EPA  1980 
Boston  Harbor  study,  a  series  of  sediment  samples  (from  the  Island  End  River)  have 
been  taken  and  are  receiving  bioassay  and  bioaccumulation  analyses  for  PCB's  and 
DDT  by  our  Lexington  Laboratory.  Your  agency  is  performing  the  Bulk  Chemical 
analyses.  The  current  projected  target  date  by  our  Lab  for  completion  of  the 
sediment  samples  is  October  6,  1980.  Upon  review  of  those  test  results  and  your 
Labs  test  results,  our  agency  will  make  its  final  determination  of  the  accep¬ 
tability  of  the  material  for  ocean  disposal. 

If  there  are  airy  further  questions,  do  not  hesitate  to  contact  Mr.  Melvin  P. 

Holmes  at  223-5061. 

Sincerely  yours, 

Allen  J.  Ikalainen 

Chief,  Special  Permits  Development  Section 
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URBAN  CONSULTING  ASSOCIATCS  OF  BOSTON  ,NC. 


October  28,  1980 


Mr.  Steve  Andon 

New  England  Division 

U.S.  Army  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Mr.  Andon: 

As  you  requested  in  our  telephone  conversation  of 
this  date,  I  am  writing  you  this  letter  which  will 
outline  the  various  facets  to  the  Chelsea  Naval 
Hospital  Project  and  summarize  the  activities  to 
date . 

The  most  complete  description  of  the  residential, 
commercial,  industrial  and  recreational  activities 
underway  at  the  Naval  Hospital  is  contained  in  "The 
Development  Master  Plan  and  Feasibility  Analysis" 
which  is  attached  for  your  review. 

The  site  has  been  acquired  by  the  Massachusetts 
Government  Land  Bank  (MCLB)  from  the  General  Services 
Administration.  While  the  Naval  Hospital  was  owned 
by  the  MGLB,  non-historical  buildings  within  the 
residential,  commercial  and  industrial  areas  were 
demolished,  a  water  supply  line  was  constructed  and 
certain  necessary  infrastructure  improvements  on 
adjacent  streets  were  completed.  This  program 
amounted  to  slightly  over  $1  million  dollars. 

In  early  October,  the  MGLB  transferred  ownership 
of  the  above-mentioned  portions  of  the  Naval  Hospital 
to  the  City  of  Chelsea.  The  mortgage  obligation 
of  the  City  includes  approximately  $1.8  million 
dollars  for  the  purchase  price  and  $1  million 
dollars  in  preliminary  site  improvements. 

The  Metropolitan  District  Commission  (MDC)  acquired 

150  Causeway  Street/ Boston  Massachusetts  02114 /Telephone  617-742-6640 
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title  to  the  recreational  portion  of  the  Naval 
Hospital,  from  GSA  in  early  October  of  this  year. 

The  master  plan,  engineering  and  construction 
documents  for  the  Park  development  are  in  the  final 
stages  and  are  expected  to  be  completed  by  the  end 
of  the  year. 

The  demolition  bid  package  for  the  waterfront  park 
has  been  approved  by  the  MDC  and  will  be  advertised 
within  two  weeks. 

The  City  has  advertised  for,  and  selected  a  contractor 
who  will  undertake  earth-work  improvements,  which 
will  commence  in  mid  November.  Final  design  for 
the  utilities  and  roadwork  will  be  complete  in 
mid  January  of  1981,  with  construction  starting 
in  mid  March. 

In  support  of  this  project  the  Economic  Development 
Administration  has  awarded  the  City  of  Chelsea  a 
$1,440,000  Public  Works  grant  (June  13,  1979). 

Also,  the  Department  of  Housing  and  Urban  Development 
has  awarded  the  City  a  $6.7  million  UDAG  grant 
(August  2 ,  1978) . 

The  designated  developer,  Peabody  Construction 
Company,  has  a  funding  commitment  from  the  Massachusetts 
Housing  Finance  Agency  for  the  construction  of  a  160 
unit  elderly  building.  The  rehabilitation  of  the 
historic  buildings  for  residential  use  and  the  new 
construction  will  begin  in  April  of  1981. 

As  you  can  see,  the  project  is  coming  together  with 
quite  a  bit  of  construction  scheduled  for  the  spring 
of  1981. 

The  d 'edging  of  the  Island  End  River  and  the  subsequent 
creation  of  a  marina  is  an  essential  recreational/ 
commercial  component  of  the  Master  Plan.  It  will  be 
an  invaluable  tool  in  marketing  the  housing  units, 
will  complete  the  river  edge  improvements  initiated 
by  the  MDC  and  will  provide  a  sorely  needed  public 
marina  facility  to  an  older  urban  city  with  few 
recreational  amenities. 

Should  you  require  an  additional  information,  do  not 
hesitate  to  call. 

Yours  very  truly, 

"Tbrt y 

Terrahce  Geoghegan 
Vice ’President 

TGtefl 

cc:  Michael  Glavin 
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5  December  1980 


Mr.  Edvard  Reilly 
Director,  Massachusetts  Office  of 
Coastal  Zone  Management 
100  Cambridge  Street 
Boston,  MA  02202 


Dear  Mr.  Reilly: 

This  letter  is  to  request  a  Federal  Consistency  Determination  fror 
your  office  on  the  proposed  navigation  imp  rcwerr.ents  to  Talnnd  f.nd 
River,  Chelsea,  Massachusetts.  A  similar  request  for  Federal  Con¬ 
sistency  Determination  was  submitted  to  your  office  in  a  letter 
dated  6  June  1980.  At  the  time  of  the  initial  request  your  office 
stated  there  was  insufficient  information  available  to  determine 
whether  or  not  the  Island  End  River  project,  as  proposed,  was  con¬ 
sistent  with  MCZK  policies.  While  the  Information  you  have  re¬ 
quested,  specifically  bioassay  and  bioaccumulation  test  results, 
are  not  yet  available,  ve  request  you  initiate  your  agency’s  45- 
day  review  period  now.  In  recent  conversations  between  members  of 
our  staffs  it  was  determined  that  state  policies  allow  for  infor¬ 
mation  pertinent  to  the  consistency  determination  to  be  submitted 
during  that  45-day  period.  The  bioassay  and  Moaccumulation  test 
results  will  be  forwarded  as  soon  as  they  are  received  by  this 
office.  Should  this  information  become  available  late  in  the 
review  period,  this  office  acknowledges  that  a  two-week  extension 
Is  reasonable  and  will  be  granted. 

Copies  of  the  Detailed  Project  Report  prepared  by  our  office  on 
this  project  were  sent  to  your  office  in  June  of  this  yaar.  Review 
of  this  document  will  show  the  project  as  described  is  consistent 
with  Massachusetts  Coastal  Zone  Management  Program  Regulatory 
Policies  1,  2,  4.  5,  7,  10,  11,  12,  13,  17,  and  19.  Specifically: 
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Mr.  Edvard  Reilly 


5  December  1980 


Policy  1.  Protect  wetlands  and  buffers. 

Proposed  Project.  No  dredging  will  occur  In  any  wetlands. 

Policy  2.  Areas  for  critical  environmental  concern. 

Proposed  Project.  Island  End  River  is  considered  to  ba  a 
stressed  habitat  aa  illustrated  by  the 
predominance  of  polychaete  worms  and  vcrv 
few  shellfish,  Dredging  this  site  will 
not  constitute  disruption  of  a  healthy  or 
commercially  valuable  environment. 

Policy  A.  Construction  In  water  bodies,  erosion  control 
structures. 

Proposed  Project.  Approximately  600  feet  of  shoreline 

stabilization  will  he  required  to  develop 
onshore  support  facilities  associated  with 
the  access  cliannel  and  marina.  This 
structure  is  not  expected  to  alter  tidal 
flushing  patterns  or  water  circulation 
patterns  in  the  Island  Znd  Estuary. 

Policy  5.  Drodtrinn  and  dredged  material  disposal. 

Proposed  Project.  Dredging  will  not  cause  flooding  nor 

adversely  affect  flood  storage  capacity 
flushing  rates,  ambient  salinity  or 
temperature.  Turbidity  levels  will 
temporarily  increase  as  a  result  of 
construction.  No  significant  adverse 
effects  on  marina  productivity  are 
expected  as  a  result  of  dredging. 
Significantly  productive  shellfish  beds 
will  not  be  disrupted.  Water  quality 
standards  would  be  exceeded  during 
dredging  but  should  return  to  background 
levels  shortly  after  dredging  is  completed. 

Dredging  will  be  scheduled  to  avoid 
conflicts  with  anadromoun  fish  runs  and 
will  not  significantly  interfere  with 
local  recreational  boating.  Mechanical 
dredging  is  planned  (as  opposed  to 
hydraulic)  because  open  water  disposal  of 
dredged  sediments  is  the  preferred 
alternative. 
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Hr.  Edvard  Reilly 


5  December  19D0 


Testing  procedures  to  date  have  Included 
elutriate  teat,  bulk  sediment  analysis 
bloaasay  and  bioaccumulation  tests. 

These  sediments  are  not  considered 
suitable  for  beach  nourishment.  The 
Corps  of  Engineers  will  comply  with 
the  five  conditions  specified  for 
ocean  disposal.  Disposal  is  scheduled 
for  the  Ho s ton  Foul  Area. 

Policy  7.  Licensing  port  and  hairbor  development. 

Proposed  Project.  This  policy  applies  to  commercial 

development  and  use  of  port  areas  and 
as  such,  is  not  applicable  to  the  proposed 
recreational  project  at  Island  End  .liver. 

Policy  10.  Conformance  to  existing  air  and  water  permit 
requirements . 

Proposed  Project.  The  Corps  of  Engineers  has  already  heen 
granted  a  Massachusetts  Mater  Ouality 
Certificate  for  the  proposed  dredging. 

The  proposed  project  is  not  expected  to 
violate  air  pollution  standards  nor  will 
it  adversely  impact  any  productive 
wetlands . 

Policy  11.  Scenic  rivers,  outdoor  advertising. 

Proposed  Project.  This  policy  Is  not  applicable  to  the 
proposed  dredging  of  Island  F.nd  River. 

Policy  12.  Impacts  on  historic  districts  and  sites. 

Proposed  Project.  The  project  as  proposed  will  not  adversely 

impact  any  historic  site.  The  Massachusetts 
Historical  Commission,  in  a  letter  dated 
23  February  1979,  indicated  that  significant 
historical  and  archeological  resources  are 
not  likely  to  exist. 

Policy  13.  Impacts  on  public  recreation  beaches. 

Proposed  Project.  Not  applicable.  The  proposed  project  ie 

designed  to  provide  recreational  boating  in 
en  area  that  eurrantly  toes  not  offer  public 
recreation. 

3 
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Policy  17.  Funding  erosion  control  measures. 

Froposed  Project.  TTot  applicable.  The  project  will  net 

require  implementation  of  flood  control 
measures . 

Policy  19.  Funding  port  and  harbor  dredainr. 

Proposed  Project.  'The  proposed  project  provides  for 

recreational  boating  in  an  area  that 
currently  does  not  offer  such  opportunity 
and  which  is  considered  ecologically 
unp reductive. 

Should  you  have  any  questions,  please  feel  free  to  contact  rve  at 
894-2400,  extension  222.  Ms.  Yoder  of  my  staff  coordinated  the 
investigation.  Should  your  staff  desire  more  information,  she 
can  he  reached  at  extension  235. 


Sincerely, 


WILLIAM  E.  MODOr.OV,  JE. 
Colonel.  Corps  of  Engineers 
Acting  Division  Fnpineer 
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December  30,  1 980 


William  E.  Hodgson,  Jr. 

Colonel,  Corps  of  Engineers 
Acting  Division  Engineer 
b2k  Trapelo  Road 

Waltham,  Massachusetts  0215^ 

Re:  NEDPL-I  Chelsea,  Island  End  River  Navigation  Improvements 
Dear  Colonel  Hodgson: 

Thank  you  for  submitting  the  detailed  federal  consistency  determination 
for  the  referenced  project.  As  you  can  see  from  the  attached  schedule  we 
have  published  notice  of  our  review  in  the  Environmental  Monitor.  We  will 
commit  ourselves  to  reaching  a  decision  as  promptly  as  we  can.  However, 

I  note  with  some  concern  that  you  are  experiencing  delays  in  obtaining 
bioassay/bioacumulation  test  results.  We  would  appreciate  being  kept  in¬ 
formed  on  your  progress  in  obtaining  these  results  as  we  will  require 
from  one  to  two  weeks  to  adequately  review  them. 

Please  feel  free  to  contact  Mr.  Michael  Penney,  of  my  staff,  should 
you  have  any  questions  about  our  review. 


S i ncere 


Edward  J .  Reilly 
Di rector 


EJR:MEP : bam 

cc:  Marita  Yoder,  Corps 

Marjorie  O'Malley,  CZM 
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Consistency  Review  Schedule 
for  a  Federal  Activity1'- 


Review  Ste p 


Date 


3. 


A. 

5. 

6. 


Received  the  consistency 


do  te  rn  i  nat  i  on  fro1'’  agency  on 

December 

11  , 

,  1980 

Submitted  for  publication  in 
earliest  possible  Environmental 

Monitor  (either  31st  or  15th  of 
non i h 1 

December 

15, 

,  1980 

Notice  inviting  connents  and 

opening  21  day  comment  period  will 
appear  in  Monitor  on  (either  8th  or 

22nd  of  month) 

December 

22, 

1980 

Comment  period  closes 

January 

12, 

1  °o  1 
cn 

Last  day  to  inform  agency  of  review- 
status  or  request  extension  (45 
days  from  S  tep  1 ) 

February 

15, 

1981 

Last  day  of  extension  review  period 
c 1 oscs 

March  2, 

1981 

Corps  of  Engineers  -  Chelsea  Island 
End  River  Dredging 


Section  7-13  MCZM  Regulations 
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ENGINEERING  INVESTIGATIONS,  DESIGN  AND  COST  ESTIMATES 


SECTION  A 

SELECTION  OF  CHANNEL  CROSS  SECTION  ELEMENTS 


CHANNEL  CROSS  SECTION 

1.  Side  slope  design  criteria  were  as  follows: 

Ratio  of  horizontal  to  vertical  below  2  feet  below  MLW:  3/1 
Ratio  of  horizontal  to  vertical  above  2  feet  below  MLW:  10/1 

2.  In  developing  these  criteria  consideration  was  given  to  existing  slopes 
in  the  bottom  of  the  Island  End  River.  In  the  portions  of  the  river  bottom 
above  MLW  with  muddy  surfaces,  the  existing  slopes  generally  do  not  ex¬ 
ceed  10:1.  Below  the  low  water  line,  slopes  of  the  existing  dredged  channel 
appear  to  have  stabilized  at  a  3:1  slope. 

3.  During  the  dredging  process,  no  attempt  would  be  made  to  grade  the 
side  slopes  to  these  design  criteria.  Rather,  the  slopes  would  be  created 
as  shown  in  Figure  4-1.  The  channel  would  be  dredged  to  an  extra  width 
as  indicated  in  Figure  4-1  (b),  such  that  Area  "A"  would  be  equal  to  Area 
"B".  The  slopes  would  then  eventually  stabilize  themselves  while  preserv¬ 
ing  the  desired  100  foot  channel  width. 

4.  Figure  4-1  (d)  illustrates  the  impacts  of  the  dredging  on  the  intertidal 
zones  in  the  river  bottom.  Estimates  of  intertidal  area  removed  and  altered 
were  used  as  one  measure  of  environmental  impact  of  the  dredging.  It 
should  be  noted  that  in  many  cases,  "alterations"  of  intertidal  zones  will 
actually  have  very  minimal  impacts.  Any  discussion  of  long-term  slope 

stabilization  and  construction  cut/slope  assumntions  is  almost  completely 
subjective  and  entirely  academic  in  nature.  The  discussion  presented  in 
the  report  presents  one  possible  scenario  of  long-term  slope  development 
and  actually  goes  into  the  level  of  detail  much  too  exacting  in  considera¬ 
tion  of  the  minimal  data  available  and  the  obvious  uncertainty  in  the 
relative  amount  of  disturbances  that  will  occur  in  in  situ  soils  during 
dredging,  bulking  factors  that  may  be  realized,  and  overall  soil  behavior. 
For  a  dredging  project  of  this  magnitude,  the  cost  of  obtaining  sufficient 
data  to  evaluate  slope  development  would  be  excessive.  During  construction, 
the  specifications  will  simply  call  for  a  final  channel  dimension  regardless 
of  the  construction  behavior  of  disturbed  soils.  The  discussion  of  channel 
cross-sections  included  in  the  report  will  be  revised  to  indicate  this 
uncertainty  and  outline  the  "end  product"  type  specifications  that  will  be 
used  for  the  project. 
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SHORELINE  PROTECTION 


Plans  C  and  D  would  require  the  use  of  shoreline  protection  along  a 
portion  of  the  eastern  bank  of  the  river.  Revetment  and  bulkheads  were 
analyzed  to  determine  the  most  effective  form  of  slope  protection. 

Both  revetment  and  bulkhead  walls  are  commonly  encountered  in  har¬ 
bors.  They  can,  however,  present  some  safety  hazards  to  small  boats.  The 
hidden  underwater  portions  of  a  revetted  slope  can  damage  a  boat's  hull  if 
it  runs  aground.  This  could  happen  due  to  a  loss  of  power  or  if  the  boat 
is  operated  improperly  or  carelessly.  Provided  the  collision  happened  at  a 
low  speed,  damage  would  be  minimal.  All  vessels  in  harbor  areas  should 
operate  at  low  speed.  Therefore,  for  properly  operated  small  craft  or  for 
small  craft  that  have  suffered  a  loss  of  power,  the  dangers  incurred  by 
collision  with  the  hidden  underwater  portion  of  a  revetted  slope  would  be 
minimized. 

The  use  of  bulkheads  would  minimize  the  potential  for  underwater 
damage  as  the  bottom  adjacent  to  it  could  be  of  existing  material.  It  would, 
however,  present  another  potential  safety  problem.  If  a  boat  were  to  sink 
near  the  bulkhead,  the  occupants  would  not  be  able  to  safely  scramble 
ashore,  as  they  could  not  climb  up  the  vertical  bulkhead  wall.  Inexperienced 
operators  might  also  mistake  the  bulkhead  for  a  docking  facility  resulting  in 
possible  groundings. 

Bulkheads  would  be  considerably  more  expensive  than  revetment.  The  use 
of  bulkhead  rather  than  revetment  would  add  approximately  $100,000  to  the 
cost  of  Plan  D.  This  additional  cost  does  not  appear  to  be  warranted  based 
upon  safety  considerations. 
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CHANNEL  SIDE  SLOPES 


PropoMd  chanMl 


limit 


FIGURE  4-1 


SECTION  B 


SUBSURFACE  TEST  BORINGS 


5.  Test  borings  were  taken  at  the  locations  shown  in  Figures  4-2, 
to  obtain  an  indication  of  subsurface  conditions  in  the  Island  End 
River . 

6.  As  Figures  4-3,  4-4,  and  4-5  indicate,  the  dredged  material  is 
likely  to  be  sand  and  silt  that  can  be  easily  removed  with  a  clam¬ 
shell  bucket  dredge. 

7.  It  should  be  noted  that  boring  FD-1  indicated  the  presence  of 
hard  clay  and  gravel,  which  would  require  significantly  more  effort 
to  remove.  However,  as  the  selected  channel  alignment  does  not 
impinge  on  this  area,  the  assumption  of  easy  removal  is  based  on 
the  data  presented  in  borings  FD-2  and  FD-3. 
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SUMMARY  OF  TEST  BORING*  FD  I 


Elevation  of  Top  of  Boring  _MLW 
Elevation  of  Bottom  of  Boring -10 


Hammer  Weight  350 
Hammer  Drop  18" 


BLOWS 

PER  FT. 

— 

CLASSIFICATION  OF  MATERIAL 

PUSHED  WITH 

EASE  BY  HAND 

Black  organic  sandy  clay  with 
shell  fragments  with  petroleum 
odor. 

PUSHED  WITH  DIF¬ 
FICULTY  BY  HAND 

0 

Brown  with  grey  gravelly  eondy 
clay. 

10 

16 

73 

59 

Grev  -and  brown  stratified  clayey 

57 

sandy  gravel  till. 

64 

-  no 

I|  (55 

*  Boring  conducted  by  U.S  Army  Corps  ot  Engineers,  April  24,  1979.  (  lossificotion 
of  moteriuls  by  U  SACUL 

FIGURE  4-3 


SUMMARY  OF  TEST  BORING*  Fb  2 


Elevation  of  Top  of  Boring  _  Hammer  Weight  350 

Elevotion  of  Bottom  of  Boring  -  -  4  Hammer  Drop 


*  Boring  cor. ducted  by  US  Army  Corps  ol  E-ngineers,  April  24,  197^.  Classification 


of  materials  by  U  SACOL 


FIGURE  4-4 
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SECTION  C 
GEOLOGIC  ANALYSIS 


8.  In  October  1979,  efforts  were  made  to  obtain  subbottom  information  in 
Island  End  River  employing  marine  seismic  reflection  techniques. 

9.  Prior  to  mobilization,  the  reported  presence  of  organics  in  the  bottom 
sediments  at  the  site  raised  doubt  if  seismic  relection  methods  would  acquire 
the  desired  subbottom  information.  The  decay  of  these  organic  materials  in 

a  low  flow  environment  such  as  Island  End  River  can  introduce  gas  into  the 
pore  spaces  of  the  sediment.  The  resulting  large  acoustic  impedence  contrast 
between  the  water  and  the  gas-rich  sediment  causes  most  of  the  energy  in  an 
incident  seismic  pulse  to  be  reflected  at  the  bottom  allowing  little  or  no 
subbottom  penetration.  The  series  of  test  runs  conducted  from  inside  Island 
End  River  out  into  the  Mystic  River  with  each  of  two  seismic  systems,  a  3.5 
kHz  pinger  and  a  high  resolution  boomer,  indicate  that  this  phenomena  does, 
in  fact,  occur  at  the  Island  End  River  site. 

10.  During  the  afternoon  of  22  October  1379  and  the  morning  of  23  October 
1979,  a  number  of  runs  were  made  with  each  system  through  the  survey  area 
and  out  into  the  Mystic  River.  Records  obtained  with  both  systems  were 
consistent.  Little  or  no  subbottom  penetration  was  observed  in  Island  End 
River  until  past  the  river's  mouth  adjacent  to  the  Exxon  terminal.  Once  into 
the  Mystic  River,  a  number  of  subbottom  reflectors  were  observed  including  an 
apparent  bedrock  reflector.  On  reciprocal  tracklines,  essentially  all  these 
reflectors  could  be  traced  across  the  Mystic  River  to  the  mouth  of  Island 
End  River  where  the  record  quality  sharply  deteriorated. 

11.  At  the  entrance  to  Island  End  River  where  the  last  high  confidence 
detection  of  subbottom  reflectors  can  be  made,  the  apparent  bedrock  reflector 
can  be  traced  to  within  approximately  five  feet  below  the  bottom.  As  it  was 
not  possible  to  develop  subbottom  penetration  within  Island  End  River,  no 
further  information  regarding  the  elevation  of  the  bedrock  could  be  obtained. 

12.  As  an  alternate  approach  to  obtain  subbottom  information  at  this  site, 
jet  probing  was  conducted  at  two  locations  within  the  survey  area.  The  first 
location  was  approximately  182  feet  from  survey  station  "K"  and  900  feet  from 
Station  "J".  The  second  was  approximately  315  feet  from  station  "J"  and  510 
feet  from  station  "H". 

13.  Probe  No.  1  was  conducted  in  approximately  11  feet  of  water  and  penetrated 
9  feet  below  the  bottom  without  resistance.  The  material  probed  was  a  thick 
black  petroleum  ooze.  The  second  probe  was  conducted  in  8  feet  of  water  and 
also  penetrated  9  feet  below  the  bottom  at  which  depth  refusal  was  encountered. 
The  probed  material  at  the  second  location  was  a  black  organic  silt  and 
although  no  sample  of  the  resistant  material  was  recovered,  it  is  believed  from 
the  "feel"  of  the  probe  that  the  material  was  not  bedrock  but  a  coarse  gravel 
or  till.  As  an  added  note,  noticeable  "gas"  discharge  was  observed  at  each 
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of  the  probe  locations  substantiating  the  original  hypothesis  that 
gas  was  present  within  these  sediments  and  was  the  probable  cause  for 
the  lack  of  subbottom  penetration. 

14.  Based  upon  the  conditions  observed  on  site,  it  has  been 
determined  that  the  physical  sampling  techniques,  described  in  Section  B 
of  this  appendix,  represented  a  viable  alternative  in  developing  the 
subbottom  information  required. 
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SECTION  D 


DREDGING  COST  ESTIMATES 


15.  Dredging  of  a  channel  in  the  Island  End  River  will  be  affected  by  the 
need  to  schedule  the  work  according  to  the  height  of  the  tide.  The  present 
shallow  depths  in  the  river  will  affect  the  types  of  dredging  equipment,  the 
methods  of  dredging  and  the  project  cost. 

16.  Typical  equipment  that  could  be  used  for  this  project  include: 

A  sixyard  clamshell  bucket  dredge  on  a  small  barge  (up  to  one 
hundred  forty  feet  by  forty  feet  with  a  six  foot  draft). 

Two  2,000  yard  scows  drawing  about  two  feet  when  empty  and 
about  sixteen  feet  when  fully  loaded. 

17.  Different  procedures  would  be  required  to  dredge  various  portions  of 
the  channel . 

18.  The  dredge,  working  upstream,  could  cut  the  channel  to  the  desired 
depth  from  the  mouth  of  the  river  to  the  point  about  eleven  hundred  feet 
upstream  where  the  channel  makes  a  bend  and  the  adjacent  deepwater  chan¬ 
nel  ends.  The  scows  would  be  floated  alongside  the  deeper  water  that 
would  not  have  to  be  dredged.  In  general,  the  scows  could  be  fully  loaded 
under  all  tide  conditions.  This  part  of  the  job  consisting  of  approximately 
12,000  cubic  yards  would  be  conducted  fairly  routinely. 

19.  Upstream  of  the  end  of  the  commercial  channel,  the  small  boat  channel 
would  be  dredged  in  two  cuts.  The  dredge,  working  upstream,  would  clear 
the  channel  to  a  portion  of  its  width  to  its  full  depth.  Because  the  dredge 
barge  would  have  a  draft  of  only  six  feet,  it  would  clear  its  own  path  as  it 
advanced.  The  scows,  however,  would  have  to  be  loaded  next  to  the 
dredge  where  insufficient  depth  is  available.  Current  bottom  elevations 
range  from  about  2  to  +2  MLW.  Since  the  scows  would  require  two  feet  of 
water,  e  yen  when  empty,  they  could  not  be  loaded  at  low  tide.  At  high 
tide,  there  would  be  only  about  eight  to  twelve  feet  of  water  where  the 
scows  would  be  loaded.  Therefore,  they  could  not  be  loaded  to  their  maxi¬ 
mum  capacity,  even  at  high  tide.  The  most  efficient  way  of  loading  the 
scow  would  appear  to  be  to  bring  in  an  empty  scow  at  iow  tide  and  fill  it 
with  the  rising  tide.  It  would  then  be  floated  out  at  high  tide. 

20*  After  the  first  fifty  foot  wide  cut  has  been  made,  the  dredge  would 
clear  the  other  half  of  the  channel  while  the  scows  are  loaded  in  the  pre¬ 
viously  dredged  half.  While  the  scows  would  now  have  six  feet  of  water  at 
MLW,  it  would  still  be  necessary  to  work  around  the  tides  to  some  extent. 

21*  Disposal  of  the  dredged  material  will  take  place  at  sea.  Appendix  7 
contains  a  detailed  analysis  of  dredged  material  disposal  options. 

22‘  The  nature  of  the  dredged  material  is  expected  to  be  primarily  mud. 
However,  one  of  the  test  borings  indicated  a  layer  of  dense  gravel  till 
at  five  feet  below  MLW.  If  such  material  is  encountered,  it  will  tend  to 
reduce  the  dredging  rates. 
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23.  Under  normal  conditions,  a  productivity  of  5,000  (30%  downtime)  cubic 
yards  can  be  achieved  be  a  dredge  with  a  6  cubic  yard  clamshell  bucket. 

This  5,000  cubic  yard  valve  assumes  a  60  second  cycle  time  and  accounts 
for  30  percent  downtime  for  maintenance,  moving  from  the  channel  to  allow 
ships  to  pass,  and  other  standard  interruptions  of  normal  operations. 

Based  on  the  need  to  work  the  tide  levels  and  the  possibility  of  encounter¬ 
ing  gravel,  a  productivity  of  2,000  yards  per  day  has  been  estimated  for 
this  project.  Tables  D  1  and  D-2  show  the  estimated  cost  per  cubic  yard  for 
dredging  in  the  Island  End  River. 
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TABLE  4-1 
DREDGING  COSTS 

(Based  on  6  days/week  -  3  shifts  per  day) 


WAGES: 


Dredge 

8500 

Tending  Boat 

4300 

Welder 

100 

3  Rodmen 

1700 

Boat  1 

7500 

2  Scowmen 

1600 

Subtotal 

$ 

23,700 

( Insurance  and 

Benefits)  X  1. 

Subtotal 

$ 

35,550 

EQUIPMENT: 

Dredge 

S600 

Tending  Boat 

4000 

Boat  1 

6800 

2  Scows 

10000 

Miscellaneous 

300 

Outboard 

200 

Office 

3000 

Subtotal 

$ 

32,900 

SUBSISTENCE: 

$ 

1300 

Subtotal 

$ 

69,750 

(Profit  &  Overhead) 

X 

1.2 

TOTAL  $  83,700  (Per  Week) 

COST  PER  CUBIC  YARD 

$83,700  6  days/week  =  $13,950/day 

week 


Assuming  2,000  cubic  yards/day 

$13,950/day  =  $6. 98/yard 

2,000  cubic  yards/day  or  SAY  $7. 00/yard 


NOTE:  Mobilization/Demobilization  costs  are  not  included  in  the  above 

estimate.  These  costs  are  estimated  at  $25,000  (Lump  Sum). 
Additional  per  yard  costs  for  Mobilization/Demobilization  are 
equal  to  $25, 000/total  yards. 
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TABLE  4-2 


ESTIMATED  DREDGING  COSTS  PER  CUBIC  YARD 
INCLUDING  COSTS  OF  MOBILIZATION/DEMOBILIZATION 


TOTAL  MOBI LIZATON/DEMOBILIZATION  COST  -  $25,000 


Amount  of 

Additional 

Estimated 

Dredging 

Mob/Demob . 

Total 

Cu.  Yds. 

Cost  Per  Yd. 

Cost  Per  Yd 

Plan  A 

52,000 

$0.48 

$7.50 

Plan  B 

64,000 

$0.39 

$7.40 

Plan  C 

90,000 

$0.28 

$7.30 

Plan  D 

110,000 

$0.23 

$7.25 
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SECTION  E 

MAINTENANCE  DREDGING 


24.  Following  initial  dredging,  the  channel  will  tend  to  shoal  or  fill  in, 
over  time.  Thus,  periodic  maintenance  dredging  will  be  required  to  pre¬ 
serve  the  desired  channel  depth.  Shoaling  of  the  channel  will  occur  for 
two  reasons: 


Settlement  of  side  slopes 

Deposition  of  sediments  from  upland  runoff 

25.  Although  channel  side  slopes  will  be  designed  in  such  a  way  to  en¬ 
hance  long  term  stability,  changes  in  the  bottom  contours  will  occur  over 
time  resulting  in  gradually  flattening  of  the  slopes.  Strong  wave  or  cur¬ 
rent  action  occurring  during  storms  may  result  in  the  movement  of  bottom 
sediments  of  a  silty  nature.  The  propeller  wash  produced  by  tugs  and 
wakes  of  passing  boats  will  also  tend  to  disturb  the  river  bottom,  resulting 
in  redistribution  of  material. 

26.  The  river  will  also  tend  to  shoal  due  to  settling  of  solids  carried  into 
the  river  by  storm  drainage.  The  culverts  which  empty  into  the  upstream 
end  of  the  Island  End  River  carry  drainage  from  an  area  of  approximately  2 
square  miles. 

27.  Portions  of  this  drainage  area  consist  of  unpaved  streets  and  parking 
areas,  railroad  yards,  industrial  sites  and  undeveloped  areas.  Those  sites 
which  are  not  paved  or  protected  by  vegetation,  could  contribute  sedi¬ 
ments  to  the  stormwater  runoff,  despite  the  fact  that  the  area  is  generally 
flat. 


28.  Erosion  of  the  banks  of  the  river  will  also  tend  to  contribute  to  sedi¬ 
mentation  of  the  river.  At  the  present  time,  portions  of  the  Chelsea  shore¬ 
line  exhibit  erosion  problems.  Because  both  the  tidal  and  downstream  flow 
currents  in  the  river  are  quite  slack,  sediments  washing  into  the  river  will 
tend  to  settle  on  the  bottom  rather  than  being  carried  out  of  the  river 
basin . 

29«  In  order  to  estimate  the  rate  of  shoaling  in  the  river,  hydrographic 
surveys  taken  in  1979  were  compared  to  surveys  taken  in  1975.  Cross- 
sections  from  each  survey  were  plotted  and  estimates  were  made  of  the  net 
quantity  of  material  that  had  settled  in  the  river  bottom.  This  analysis 
indicated  that  over  a  four  year  period  79,000  cubic  feet  of  material  was 
deposited  over  an  area  of  255,000  square  feet.  This  indicates  a  shoaling 
rate  of  approximately  1"  per  year. 

30.  This  shoaling  rate,  however,  underestimates  the  rate  at  which  shoaling 
will  occur  in  a  newly  dredged  channel.  In  addition,  the  1975  hydrographic 
survey  covered  only  the  lower  part  of  the  river.  The  comparison  of  the 
two  surveys  and  the  calculated  shoaling  rate  is  therefore  based  only  on  that 
part  of  the  river.  More  rapid  shoaling  is  likely  to  take  place  in  the  upper 
part  of  the  river  where  sediments  from  runoff  will  be  deposited. 

31.  For  the  purposes  of  the  cost  estimates,  an  annual  shoaling  rate  equal 
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to  4%  of  the  initial  dredged  volume  has  been  used.  Based  on  a  6  foot 
channel  depth,  this  rate  would  mean  a  decreace  in  channel  depth  by 
approximately  2-1/2  inches  per  year.  Based  on  this  rate,  the  one  foot 
overdredge  would  be  eliminated  in  about  5  years.  Therefore,  maintenance 
dredging  would  be  required  at  5  year  intervals  to  maintain  the  desired 
channel  depth. 


4 


TABLE  4-3 


MAINTENANCE  DREDGING  COSTS 


Plan  B 


Annual  Amount  =  2600  c.y. 

Amount  in  5  years  =  13,000  c.y. 


ASSUMING  AN  EFFICIENCY  OF  80% 


5,000  c.y. /day  X  .80 
12,000  c. y./4, 000c. y. /day 


4,000  c.y. /day 
3.2  days 


4  days  X  $14,000/day 

= 

$56,000 

+  Mob/Demob. 

25,000 

$81,000 

$81,000  -  13,000  c.y. 

= 

$6.23/c.y 

6.23  X  1.3 

= 

8.10 

SAY 

$8.00/c .  y 
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CULTURAL  AND  NATURAL  RESOURCES 


1.  This  appendix  contains  information  pertaining  to  the  natural  and 
cultural  conditions  existing  within  the  Island  End  River  and  within 
the  general  vicinity  of  the  project  area. 


CULTURAL  RESOURCES 


2.  The  Chelsea  Naval  Hospital  property  constitutes  a  significant 
cultural  resource  ,  demonstrated  by  its  nomination  to  the  National 
Register  of  Historic  Places.  The  land  on  which  the  hospital  was 
constructed  was  the  site  of  early  settlement.  Records  show  that 
the  Samuel  Maverick  Palisades  House  was  fortified  against  Indian 
attack  in  1625.  The  hospital  site  was  the  terminus  of  Bay  Colony 
Road  (now  Broadway) ,  the  first  county  road  in  Massachusetts.  The 
Hospital  property  was  the  landing  site  of  the  first  ferry  service 
between  Chelsea,  Charlestown,  and  Boston. 

3.  The  original  main  hospital  building  was  completed  in  1835  at  the 
base  of  the  hill  facing  the  Mystic  River.  In  1836,  land  was  turned 
over  to  the  Bureau  of  Ordnance  for  construction  of  an  ammunitions 
magazine.  Buildings  two  and  three  were  constructed  as  magazines  at 
a  location  on  the  western  side  of  the  property  near  the  Island  End 
River.  Behind  these  two  buildings,  a  pier  was  constructed  in  the 
Island  End  River.  It  is  thought  that  the  USS  Constitution  was  among 
the  ships  that  were  stocked  from  these  magazines;  hence,  buildings 
two  and  three  have  been  termined  the  USS  Constitution  Magazine. 

These  buildings,  along  with  the  original  hospital  building,  the 
Commandant's  House,  and  the  1859  Marine  Hospital  constitute  the  five 
buildings  on  the  site  that  are  considered  to  be  of  special  historic 
significance.  Exhibit  5-1  is  a  copy  of  the  nomination  papers  to 
the  National  Register  and  contains  detailed  background  information 
pn  the  historical  importance  of  the  Naval  Hospital  Area. 
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7.  DESCRIPTION  (cont.) 


Naval  Hospital  Boston 


the  roof.  The  roof  is  pyramidal  with  5  dormers  in  front,  apparently  added 
after  1836,  the  center  one  being  three  narrow  windows  wide;  the  others  being 
standard  width  windows.  There  is  a  skylight  on  the  Eastern  roof,  reputed  to 
be  over  the  old  surgical  ward.  There  are  ventilation  flues  on  western  end  of 
main  building,  2  closely  spaced  dormer  windows  on  west  end.  The  1903  attach¬ 
ment  to  the  north  has  a  pitched  roof  with  no  dormer. 

Facade:  gable  end  on  West 

relatively  flat  facade  with  center  double-window  bay  on  three 
floors  as  shallow  octagonal  inset. 

Windows:  on  Western  half  of  main  building,  ?  bays  across 

Northern  addition  has  pitched  roof,  interiof^chimney ,  3  narrow  bays  wide, 

4  bays  deep 

Coursing:  granite 

Fronts  on  river  and  is  on  southern  exposure  of  the  hill.  Built  to  accom¬ 
modate  100  patients. 

Since  191S  has  housed  personnel  assigned  to  the  hospital;  now  serves  offi¬ 
cially  as  Bachelor  Officer  Quarters. 

See  Attached  Picture 

Buildings  2  and  3  of  Naval  Hospital  Boston  date  back  to  about  1836;  in  183E 
a  Naval  Appropriation  Act  had  transferred  to  the  Bureau  of  Ordnance  an  area  of 
land  for  a  Magazine  Site.  Building  2  of  huge  granite,  rough  ashlars,  was 
divided  by  two  longitudinal  brick  walls  and  the  original  roof,  still  intact,  is 
of  brick,  in  long  arches  toward  the  center,  except  the  central  area  which  is  o 
brick,  but  of  the  "dome"  type,  numerous  small  domes  of  about  1  foot  in  diamete 
A  slate  roof  of  the  2-way  slope  supported  by  structural  steel  has  evidently 
been  added  in  comparatively  recent  times  and  the  building  is  now  so  designed 
that  explosion  will  be  directed  upward  through  the  roof,  rather  than  outward 
through  the  walls. 

Building  3  was  of  same  construction  and  was  used  during  the  period  the 
Radio  Station  was  used  at  this  site;  it  was  converted  and  used  as  quarters  for 
Chief  Radio  Operator. 

These  were  transferred  back  to  the  Naval  Hospital  in  February  1931  and  are 
now  used  as  storerooms. 


Building  59  of  Naval  Hospital  Boston,  now  in  use  as  Bachelo-?  Enlisted 
Quarters  and  undergoing  interior  modernization,  was  completed  in  December  1857 
as  a  Marine  Hospital,  for  which  Congress  sold  10  acres  of  the  Naval  Hospital 
site  to  the  Treasury  Department  for  $50,000.  The  brick  building  cost  was 
$393,452.48.  There  were  originally  three  stones  above  a  basement,  but  after 
1866,  a  fourth  story  was  added  by  the  adoption  of  a  "French"  or  mansard  roof, 
allowing  the  use  of  the  attic.  In  1939,  a  severe  hurricane  tore  the  slate 
roof  off  and  uprooted  69  trees.  The  dormers  have  subsequently  been  altered 
to  shed-type. 

The  original  design  provided  for  a  central  building  80'  long,  50*  wide  wit 
wings  on  each  end  100'  long  and  30'  wide.  On  both  the  facade  and  the  rear 
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Naval  Hospital  Boston 

7.  DESCRIPTION  (cont.) 

elevation  the  first,  second  and  third  floors  with  8 
arcades  extending  between  the  two  protruding  wings. 

rounded  arches  in  each  had 
The  facade  archer  a- e  now 

glassed  in.  There  appears  to  be  a  single  exterior  chimney  extending  through 
the  roof  on  the  left  wing.  Although  much  of  the  original  iron  work  is  still 
in  e’ikjdence,  around  the  entries,  it  was  discovered  at  an  early  date  that  flaws 
in  the  windows  and  cast  iron  roof  permitted  seepage  and  a  new  roof  was  pro¬ 
posed.  The  storeroom  and  laundry  to  the  rear  are  brick;  the  stable,  isolation 
ward  and  gate  house  were  frame.  Subsequently,  the  stable  and  storeoom  have 
been  converted  to  other  uses.  The  building  even  as  it  now  stands  reflects  the 
19th  Century's  experimentation  with  iron  columns;  and  the  arcades  and  curved 
dormer  windows  of  the  mansard  roof  reflected  the  French  influence  of  that 
period. 

In  June  1940,  the  building  was  released  to  the  Navy  Department  onc^  more. 
There  are  a  number  of  other  buildings  in  the  Naval  Hospital  Boston  Historic 
District  over  50  years  of  age  but  it  is  believed  that  the  five  discussed  above 
are  of  primary  historical  importance.  As  a  matter  of  general  interest,  how¬ 
ever,  some  of  the  other  buildings  and  their  dates  are: 

The  Red  Cross  Building  1918 

The  Enlisted  Men's  Club  1920 

The  Maintenance  Garage  1900 

The  Paint  Shop 
The  Waves  Quarters 
Quarters  B  5  C 
Quarters  0  &  P 
Quarters  T  5  U 
Quarters  H 
Quarters  D  §  E 


1918 

1900 

1907 

1900 

1900 

1910 

1927 
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Medical _ 


Naval  Hospital  Boston  is  the  oldest  Naval  Hospital  in  continuous  active 
service  in  the  United  States.  Historically,  apparently  referred  to  as 
"Naval  Hospital  at  Charlestown  (Chelsea  site),"  then  as  Naval  Hospital, 
Chelsea,  and  currently  as  Naval  Hospital  Boston,  Chelsea.  The  current 
designation  was  effected  in  order  to  indicate  the  proximity  of  the  Naval 
Hospital  facilities  and  training  programs  to  the  acknowledged  outstanding 
medical  environment  of  Boston  and  thus  attract  potential  Navy  doctors  to 
the  Chelsea  duty  station. 

Currently,  Naval  Hospital  Boston  comprises  numerous  buildings.  Building 
1  is  known  to  have  been  commissioned  and  opened  January  7,  1836,  one  of  the 
first  three  hospitals  authorized  specifically  to  accommodate  Naval  personnel, 
who  until  that  time  had  been  treated  at  Marine  hospitals,  supported  in  large 
part  by  personal  taxes  levied  on  Naval  personnel  (twenty  cents  a  month  from 
pay  of  every  officer,  seaman  and  marine  in  the  naval  service)  .  Naval 
personnel  were  dissatisfied  with  what  they  considered  meager  facilities  of 
the  Marine  Hospital  and  often  deserted  rather  than  use  the  facilities. 

The  acreage  of  the  district  is  ditectly  traceable  to  Samuel  Maverick 
and  was  the  site  of  the  first  permanent  settlement  in  the  Massachusetts  Bay 
Zolony  in  Boston  Harbor;  i.e.,  Samuel  Maverick's  Palisades  House,  which 
records  show  he  fortified  in  1625  against  the  Indian  attacks.  The  hospital 
site  was  the  terminus  of  the  first  county  road  in  the  Colony  -  the  Salem 
Turnpike,  now  Broadway  in  Chelsea;  also,  it  was  the  site  of  the  landing  of 
the  first  ferry  between  Winnisimmet  (now  Chelsea),  Charlestown  and  Boston, 

4ay  8,  1631.  The  toll  gate  was  at  the  entrance  to  the  hospital  grounds  and 
records  indicate  some  disagreement  as  to  the  right  of  way.  It  is  believed 
that  the  site  was  occupied  in  1775  by  the  left  wing  of  Washington's  army; 
likewise,  the  people  of  Chelsea  are  reputed  to  have  gathered  on  the  site  to 
ratch  the  Battle  of  Bunker  Hill  in  progress  across  the  Mystic  River  on  June 
17,  1775;  many  of  the  wounded  were  brought  back  to  the  hillside  by  boat. 

In  1811,  Congress  authorized  withdrawal  of  the  Naval  Portion  of  the  tax 
monies  collected  from  sea-going  personnel  ($50,000)  and  transferred  it  to  a 
'/aval  Hospital  Fund.  The  Secretary  of  War,  the  Secretary  of  the  Navy  and 
the  Secretary  of  the  Treasury  were  directed  to  administer  the  fund  as  a 
Board  of  Commissioners.  On  July  10,  1832,  Congress  made  the  Secretary  of 
the  Navy  the  sole  trustee  and  also  provided  for  the  construction  of  Naval 
lospitals  at  Charlestown,  Mass.  (Chelsea  site),  Brooklyn,  N.Y.,  and  Pensa- 
:ola,  Florida. 

On  September  23,  1823,  Dr.  Aaron  Dexter,  a  Boston  physician,  sold 
ipproximately  115  acres  for  $18,000  to  the  Commissioners  of  Naval  Hospitals; 
mecause  of  uncertainty  as  to  the  legality  of  the  txansjictipn,  on  4 
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8.  SIGNIFICANCE  (cont.) 


December  1826,  Dr.  Dexter  again  d  .* eded  the  same  site  to  "The  United  States  of 
America."  The  Massachusetts  Legislature  ceded  to  the  United  States  jurisdic¬ 
tion  over  the  site  on  20  February  1828,  reserving  the  right  to  serve  its  civil 
and  criminal  processes. 

In  1832,  $26,000  was  appropriated  out  of  U.  S.  Treasury  for  construction 
at  Charlestown,  Mass.  (Chelsea  site)  because  in  the  War  of  1812  money  of  the 
Naval  Hospital  Fund  had  been  used  for  other  purposes;  and  the  Treasury  appro¬ 
priation  was  a  form  of  retribution  with  qa  exact  accounting.  Other  sums  were 
appropriated  in  183S  and  1836  and  1837,  at  which  time  $2750  was  included  for 
the  Magazine, 

The  physical  features  of  Dr.  Dexter's  land  were  of  great  value  in  estab¬ 
lishing  the  hospital  there.  It  was  high  (112'  above  sea  TeveY)  and  accessible 
to  good  water  transportation,  being  right  on  the  Mystic  River  and  one  terminus 
of  a  ferry,  and  to  good  land  transportation,  being  at  the  end  of  the  Salem 
Turnpike.  The  site  was  ideal  and  in  selection  of  the  appropriate  site  for 
the  Marine  Hospital  to  be  built,  the  Collector  ar.i  Hospital  Agent  of  the  Marine 
Hospital  wrote  to  the  Secretary  of  Treasury  in  December  1854,  "As  regards 
accessibility,  airiness,  salubrity,  an  1  isolation,  they  (the  grounds  owned  by 
Naval  Hospital  in  Chelsea)  are  all  that  could  be  wished."  Westerly  breezes 
from  the  river  and  the  hospital  is  protected  by  the  hill  from  the  NE  storms 
which  prevail  for  six  months  of  the  year.  Water  is  supplied  from  the  Mystic 
reservoir  and  is  abundant  in  quantity  and  very  good  in  quality.  The  atmos¬ 
phere  was  thus  considered  clean  and  healthy,  and  the  institution  later  proved 
to  be  the  only  naval  hospital  on  the  entire  Atlantic  coast  absolutely  free 
from  malarial  poison. 

In  1836  ground  was  turned  over  to  the  Bureau  of  Ordnance  for  a  Magazine. 

The  Buildings  2  and  3  were  built  as  magazines  and  also  subsequently  used  in 
connection  with  a  radio  station  established  on  the  hospital  site  and  subse¬ 
quently  discontinued  and  now  used  as  storerooms.  It  is  believed  that  the 
Constitution  was  loaded  with  ammunition  directly  from  these  magazines.  The 
Bureau  of  Ordnance  returned  the  property  to  hospital  cognizance  in  1911. 

In  the  middle  of  the  19th  Century,  10  acres  were  sold  to  the  Treasury 
Department  as  the  site  of  a  new  Marine  Hospital  Building  (the  forerunner  of 
the  Public  Health  Hospital)  which  was  completed  in  December  1857.  The  building 
has  had  some  alterations  through  the  years,  e.g.,  a  fourth  story  added  in  1866 
and  a  new  roof  after  the  1938  hurricane,  but  the  basic  design  is  reasonably 
intact.  The  building,  which  in  time  of  need  also  served  the  overload  from  the 
Navy  Hospital,  was  returned  officially  to  the  Navy  Department  and  has  since 
been  used  as  Bachelor  Enlisted  Quarters. 

Many  other  buildings  (both  temporary  and  permanent  in  structure)  have  been 
erected  on  the  site;  the  current  main  hospital  building  -  Building  #22  -  was 
completed  in  1915,  just  in  time  to  struggle  with  the  very  severe  flu  epidemic 
of  1917. 
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NATURAL  RESOURCES 


TOPOGRAPHY  AND  GEOLOGY 


Ac  one  time  the  Island  End  Rivet  drained  an  extensive  salt  rr.ai.sh 
which  occupied  presently  developed  areas  of  Everett  and  Chelsea.  The 
river  formerly  followed  a  course  which  curved  to  the  west  from  its 
present  terminus  and  then  in  a  semicircle  back  again  to  the  east  to 
an  area  of  the  Naval  Hospital.  Figure  5-1  shows  the  former  course  of 
the  river  as  it  appeared  in  1884.  Over  the  years,  the  marsh  was 
filled  in  to  provide  land  for  urban  development,  reducing  the  river 
to  its  present  size.  Most  of  the  land  to  the  north  and  the  west  of 
the  river  is  therefore  reclaimed  land.  The  land  is  relatively  flat 
and  lies  at  an  elevation  of  fifteen  to  twenty  feet  above  MLW.  The 
fill  consists  of  miscellaneous  material  such  sand,  gravel,  cinders 
and  rubble  in  a  layer  up  to  fifteen  feet  thick. 

5.  Eeneath  the  fill  there  is  apparently  a  la:  or  of  soft  hi.jhly 
organic  silt  and  peat  which  formed  by  natural  sutficial  deposition 
of  alluvium  in  the  saltwater  marshes.  These  strata  generally  vary 
from  two  to  twenty  feet  in  thickness.  Beneath  the  surface  strata  of 
silt  and  peat  there  is  reportedly  a  layer  of  Boston  Blue  clay,  ranging 
from  fifteen  to  one  hundred  ten  feet  in  thickness.  Strata  thickness 
increase  to  the  west.  The  clay  was  deposited  by  the  Wisconsin  Glacier 
in  adjacent  morainal  pools.  Figure  5-2  illustrates  the  surficial 
geological  features  of  the  project  area. 

6.  Dense  glacial  till  consisting  of  sand  and  gravel  with  cobbles 
and  holders  is  found  beneath  the  Boston  Blue  clay  layer.  To  the 
west  and  north  of  the  river  the  till  is  generally  located  at  depths 
of  sixty  to  one  hundred  feet. 

7.  To  the  east  of  the  Island  End  River,  at  the  location  of  the 
Chelsea  Naval  Hospital  grounds,  the  topography  and  subsurface 
conditions  change  radically.  The  Naval  Hospital  site  occupies  a 
glacial  drumlin  rising  about  one  hundred  twenty  feet  above  MLW. 

From  the  highest  point  of  the  site  the  ground  slopes  regularly  to  a 
flat  area  along  the  southwestern  and  western  part  of  the  property 
bordering  the  Island  End  and  Mystic  Rivers.  The  flat  area  extends 
inland  from  the  shoreline  at  an  elevation  of  twenty  feet  above  MLW. 

A  steep  bank  drops  from  this  flat  area  to  the  edge  of  the  river. 
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8.  Subsurface  conditions  in  the  Island  End  River  are  likely  to  vary  from 
east  to  west.  To  the  east  the  glacial  till  is  found  close  to  the  surface  of 
the  ground,  and  some  boulders  are  visible  in  the  river  bottom  and  along 
the  bank  at  the  eastern  edge  of  the  river.  The  layer  of  till  slopes  down¬ 
ward  to  :he  west  and  is  found  at  significant  depths  to  the  west  of  the 
river . 


8.  CLIMATE,  WAVES,  CURRENTS  AND  TIDES 

The  climate  of  the  project  is  affected  by  its  proximity  to  the  Atlantic 
Ocean.  Temperature  ranges  are  moderated  somewhat  by  the  ocean  and 
average  from  twenty-eight  degrees  Farenheit  in  January  to  seventy-one 
degrees  Farenheit  in  July.  The  prevailing  wind  direction  is  northwest  while 
predominant  summer  winds  are  southwest.  Occasionally  ,  hurricanes  and 
other  severe  storms  have  entered  the  area. 

10.  Icing  of  the  Mystic  River  and  Boston  Harbor  occurs  during  the  colder 
winters  with  ice  occasionally  remaining  for  a  period  of  one  or  two  months. 
The  Harbor  is  often  ice-free  during  milder  winters. 

11.  Mean  tidal  range  in  the  Island  End  River  is  9.5  feet  with  a  spring 
range  of  approximately  II. 0  feet  Storm  water  levels  of  up  to  3  feet  above 
mean  high  water  (MHVV)  are  are  likely  to  occur  during  winter  northeast 
storms.  Low  tides  of  2.0  feet  below  MLW  occur  regularly  with  the  average 
yearly  lowest  tide  of  3  feet  below  MLW.  Extreme  low  tides  are  likely  to 
occur  in  winter  months  when  strong  northwest  winds  drive  the  water  off¬ 
shore. 

12.  Current  velocities  in  the  Island  End  River  and  the  Mystic  River  are 
low.  Maximum  tidal  currents  are  about  1.5  knots.  Due  to  short  fetch  length, 
wind  wave  heights  are  generally  limited  to  less  than  two  feet  on  the  Mystic 
River  and  substantially  less  on  the  more  sheltered  Island  End  River.  The 
most  common  wave  action  results  from  the  wakes  of  passing  vessels. 

13.  ENVIRONMENTAL  SETTING 

The  Island  End  River  is  a  tidal  estuary  approximately  three  thousand 
feet  long  and  about  four  to  five  hundred  feet  wide  at  MHW.  At  the  north_ 
ern  end  of  the  river,  the  inlet  narrows  to  about  one  hundred  feet  in  width. 
Two  large  corrugated  steel  arch  culverts  outfall  into  the  river  at  the  up_ 
stream  end. 

14.  The  river  is  generally  shallow  and  the  bottom  slopes  gently  to  the 
commercial  channel.  Dredging  has  created  steep  side  slopes  and  an  average 
water  depth  of  twenty-four  feet  below  MLW  in  the  shipping  channel  along 
the  Everett  shoreline.  The  channel  is  approximately  1400  feet  in  length  and 
varies  in  width  from  about  two  hundred  fifty  feet  at  its  entrance  at  the 
Mystic  River  to  about  one  hundred  feet  at  the  northern  end.  This  channel 
was  dredged  in  the  early  1900' s  to  provide  access  to  wharves  of  the  Eastern 
Gas  and  Fuel  Company  in  Everett.  Maximum  surveyed  depth  in  the  channel 
is  twenty-nine  feet  with  a  controlling  depth  of  twenty-four  feet  at  mean  low 
water.  The  channel  serves  barges  and  freighters  frequenting  the  indust¬ 
ries  along  the  Everett  shoreline. 

15 •  To  the  east  and  north  of  the  channel,  the  river  bottom  ranges  from 
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two  to  four  feet  above  MLW.  At  low  water  the  river  bottom  forms  an  ex¬ 
posed  mud  flat.  To  the  north,  the  mud  flat  averages  400  feet  in  width  and 
is  divided  by  a  meandering  stream  about  twenty  to  thirty  feet  in  width  and 
two  feet  deep.  To  the  east,  the  bottom  rises  gently  for  two  hundred  feet 
across  the  river  to  the  Chelsea  shoreline  where  a  steep  bank  climbs  to  an 
elevation  of  fifteen  to  twenty  feet. 

16.  The  present  shoreline  of  the  river  generally  borders  landfill  aieas. 

Little  marine  growth  was  observed  in  the  intertidal  zone.  North  ol  the 
Coldwater  Seafood  wharves  the  shoreline  consists  of  deteriorated  cargo 
wharves,  timber  retaining  walls,  and  banks  of  fill  consisting  of  rocks  and 
rubble  such  as  broken  concrete  and  bncks. 

17.  The  largely  undeveloped  eastern  shoreline  bordering  the  Naval  Hospital 
site  generally  consists  of  a  steep  bank  extending  from  a  mud  flat  at  an  ele¬ 
vation  of  approximately  four  feet  above  MLW  to  a  level  grassy  area  at  an 
elevation  of  fifteen  to  twenty  feet  MLW.  This  bank  is  retained  by  a  seawall 
along  the  first  several  hundred  feet  of  the  Naval  Hospital  shoreline  near  the 
river's  mouth.  North  of  the  seawall  the  unprotected  bank  is  eroding  and 
localized  areas  are  undercut  between  the  high  water  line  and  the  top  of  the 
bank.  Rocks  and  large  granite  blocks  have  been  dumped  in  the  past  along 
the  bank  in  an  apparent  attempt  to  stabilize  the  shoreline  in  certain  places. 
Refuse  such  as  old  tires,  paint  cans  and  rotting  planks  are  visible  along 
the  shoreline. 

18.  At  about  1500  feet  from  the  mouth  of  the  river,  a  pier  constructed  of 
granite  blocks  extends  about  fifty  feet  into  the  river.  The  pier  is  adjacent 
to  a  former  magazine  building  on  the  Naval  Hospital  grounds  which  was 
used  to  transfer  cargo  to  ships  in  the  1800's.  At  one  time,  a  timber  finger 
pier  extended  beyond  the  granite  blocks  to  the  middle  of  the  river.  Present¬ 
ly,  there  remains  no  evidence  of  the  timber  pier. 

19.  The  steep  bank  continues  along  the  eastern  shoreline  for  another  five 
hundred  feet.  Beyond  that  is  a  level  marshy  area  at  an  elevation  just 
above  high  water  level.  This  area  extends  about  one  hundred  feet  back 
from  the  edge  of  the  river  and  is  thickly  covered  with  saltwater  marsh 
grasses.  Other  vegetation  found  along  the  eastern  shoreline  includes  a 
number  of  large  willows,  sumacs,  locusts,  poplars  and  wild  cherries. 

20.  MARINE  LIFE 

Because  the  Island  End  River  is  polluted,  the  species  found  there  tend 
to  be  pollution  tolerant.  Near  the  mouth  at  the  Mystic  River,  greater 
volumes  of  water  in  the  tidal  flows  provide  a  cleansing  effect.  A  greater 
diversity  of  species  is  found  there. 

21*  The  bottom  sediments  in  the  intertidal  zone  consist  of  an  upper  layer 
of  soft  mud  up  to  one  and  one-half  feet  in  thickness.  The  mud  has  a  high 
content  of  organics  and  is  polluted  with  high  concentrations  of  heavy  metals 
and  petroleum  residues.  Clamworms,  which  are  pollution  tolerant,  were 
found  in  higher  concentrations  near  the  channel  in  the  upper  part  of  the 
river.  Clamworms  were  also  found  throughout  the  intertidal  zone  in  the 
lower  part  of  the  river.  Toward  the  mouth  of  the  river,  less  tolerant 
organisms,  such  as  soft-shell  clams,  blue  mussels  and  barnicles  were  found 
in  the  intertidal  zone.  These  species  were  not  in  evidence  further  up¬ 
stream  . 
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22.  As  stated  in  the  Environmental  Assessment  and  supplemented  by 
data  located  in  Appendix  7,  it  has  been  determined  that  ocean 
disposal  is  the  most  viable  disposal  alternative  available. 

23.  To  dispose  of  dredged  material  in  an  open  marine  environment, 
specific  tests  and  analyses  were  required.  The  tests  were  conducted 
to  determine  if  the  material  located  within  the  Island  End  River 
would  severely  impact  or  disrupt  those  organisms  located  within 

the  proposed  disposal  site.  As  the  following  sections  indicate, 
disposal  of  dredged  material  witiiin  the  Boston  "Foul"  Area  is 
environmentally  acceptable. 

24.  The  following  data  are  presented  in  three  sections.  Section  A, 
performed  in  July  1979,  analyzed  the  Benthic  Macroinvertebrate 
Samples  taken  in  the  Island  End  River  and  Sources  of  Water  Quality 
Data  in  Boston  Harbor.  Section  B,  performed  in  May  1979,  is  the 
"Ecological  Evaluation  of  Proposed  Oceanic  Discharge  of  Dredged 
Material  from  Island  End  River."  Section  C,  performed  in  October 
1979,  is  a  supplemental  report  to  Section  B.  The  solid  phase 
testing  was  determined  to  be  inconclusive  and  under  the  recommendations 
of  the  Environmental  Protection  Agency,  this  aspect  of  the  test  was 
repeated. 


SECTION  A 


DATA  AND  INTERPRETATION  OF 
BENTHIC  MACRO INVERTEBRATE  SAMPLES 
ISLAND  END  RIVER 
CHELSEA,  MASSACHUSETTS 
AND 

SOURCES  OF  WATER  QUALITY  DATA 
BOSTON  HARBOR 


JULY  24,  1979 
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1.  BENTHIC  MACROINVERTEBRATE  SAMPLES 


A.  Methods 

Ten  samples  of  the  bottom  sediments  of  the  Island  End  River 
were  collected  with  an  Ekman  dredge  on  May  30,  1979.  Samples 
numbered  01  through  05  were  collected  at  Station  1  in  the 
proposed  channel  while  samples  numbered  06  through  10  were 
collected  at  Station  2  in  the  proposed  turning  basin.  At 
each  Station,  the  5  samples  were  collected  within  a  20 
foot  diameter  circle.  Station  locations  are  indicated  in 
Figure  1,  Map  of  Island  End  River. 

Samples  were  returned  to  the  laboratory  for  the  separation, 
identification  and  counting  of  benthic  macroinvertebrates. 
Methods  used  are  detailed  in  APHA  et  al.,  1976,  Standard 
Methods  for  the  Examination  of  Water  and  Wastewater  and  in 
Weber,  I.C.,  1973,  Biological  Field  and  Laboratory  Methods 
for  Measuring  the  Quality  of  Surface  Waters  and  Effluents. 


B.  Data 


The  identification  and  population  density  (number  per  square 
foot)  of  the  benthic  macroinvertebrates  found  in  each  sample 
are  given  in  the  following  data  sheets. 
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BENTHIC  ORGANISMS 


NUMBER/ SQUARE  FOOT 


Polychaeta 

Nereidae 


Capitellidae 


Spionidae  (Polydora) 


Phyllodoc idae 


Sabellidae 


Oweniidae 


Nematoda 


Turbellaria 


Hydrozoa 


Crustacea 

Amphipoda 


Mollusca 

Bivalvia 


TOTAL  BENTHIC  ORGANISMS 


STATION  NO.  I  ,  SAMPLE  NO.  01 


NEW  ENGLAND  RESEARCH.  INC. 
WORCESTER.  MASSACHUSETTS 

Project  126 
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BENTHIC  ORGANISMS 

NUMBER/ SQUARE  FOOT 

Polychaeta 

Nere idae 

3152 

Capitellidae 

1752 

Spionidae  (Polydora) 

760 

Phyllodoc idae 

0 

Sabellidae 

16 

Oweniidae 

0 

Other 

16 

Nematoda 

256 

Turbellaria 

16 

Hydrozoa 

0 

Crustacea 

Amphipoda 

0 

Mollusca 

Bivalvia 

0 

TOTAL  BENTHIC  ORGANISMS 

5968 

STATION  NO.  1 

,  SAMPLE  NO.  02 

NEW  ENGLAND  RESEARCH,  INC. 
WORCESTER.  MASSACHUSETTS 

Project  126 
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BENTHIC  ORGANISMS 


NUMBER/ SQUARE  FOOT 


Polychaeta 

Nereidae 

2648 

Capitellidae 

1024 

Spionidae  (Polydora) 

320 

Phyllodocidae 

8 

Sabellidae 

0 

Oweniidae 

24 

Other 

0 

Nematoda 

40 

Turbellaria 

0 

Hydrozoa 

0 

Crustacea 

Amphipoda 

0 

Mollusca 

Bivalvia 

8 

TOTAL  BENTHIC  ORGANISMS 

4072 

STATION  NO.  1  ,  SAMPLE  NO.  03 


NEW  ENGLAND  RESEARCH.  INC. 
WORCESTER.  MASSACHUSETTS 

Project  126 


BENTHIC  ORGANISMS 

NUMBER/ SQUARE  FOOT 

Polychaeta 

Nere idae 

2688 

Capitell idae 

2272 

Spionidae  (Polydora) 

544 

Phyllodoc idae 

16 

Sabellidae 

0 

Oweniidae 

0 

Other 

0 

Nematoda 

80 

Turbellaria 

16 

Hydrozoa 

0 

Crustacea 

Amphipoda 

0 

Mollusca 

Bivalvia 

0 

TOTAL  BENTHIC  ORGANISMS 

5616 

STATION  NO.  1  ,  SAMPLE  NO.  04 


NEW  ENGLAND  RESEARCH.  INC. 
WORCESTER,  MASSACHUSETTS 

Project  126 
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BENTHIC  ORGANISMS 

NUMBER/ SQUARE  FOOT 

Polychaeta 

Nereidae 

2016 

Capitellidae 

2768 

Spionidae  (Polydora) 

752 

Phyllodocidae 

32 

Sabellidae 

0 

Oweniidae 

0 

Other 

0 

Nematoda 

368 

Turbellaria 

0 

Hydrozoa 

0 

Crustacea 

Amphipoda 

0 

Mollusca 

Bivaivla 

0 

TOTAL  BENTHIC  ORGANISMS 

5936 

STATION  NO.  ] 

I-  ,  SAMPLE  NO.  05 

NEW  ENGLAND  RESEARCH.  INC. 
WORCESTER.  MASSACHUSETTS 

Project  126 
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BENTHIC  ORGANISMS 

NUMBER/ SQUARE  FOOT 

Polychaeta 

Nereidae 

2800 

Capitellidae 

5152 

Spionidae  (Polydora) 

352 

Phyllodocidae 

48 

Sabellidae 

272 

Oweniidae 

0 

Other 

0 

Nematoda 

16 

Turbellaria 

16 

Hydrozoa 

48 

Crustacea 

Amphipoda 

0 

Mollusca 

Bivalvia 

0 

TOTAL  BENTHIC  ORGANISMS 

8704 

STATION  NO.  2  ,  SAMPLE  NO.  06 


NEW  ENGLAND  RESEARCH  INC. 
WORCESTER.  MASSACHUSETTS 

Project  126 


5-14 


BENTHIC  ORGANISMS 


NUMBER/ SQUARE  FOOT 


Polychaeta 

Nereidae 


Capitellidae 


Spionidae  (Polydora) 


Phyllodocidae 


Sabellidae 


Oweniidae 


Nematoda 


Turbellaria 


Hydrozoa 


Crustacea 

Amphipoda 


Mollusca 

Bivalvia 


TOTAL  BENTHIC  ORGANISMS 


STATION  NO.  2  ,  SAMPLE  NO.  07 


NEW  ENGLAND  RESEARCH.  INC 
WORCESTER.  MASSACHUSETTS 

Project  126 


BENTHIC  ORGANISMS 


NUMBER/ SQUARE  FOOT 


Polychaeta 

Nereidae 

800 

Capitellidae 

11296 

Spionidae  (Polydora) 

48 

Phyllodoc idae 

0 

Sabellidae 

0 

Oweniidae 

0 

Other  egg  case 

(16) 

Nematoda 

64 

Turbellaria 

16 

Hydrozoa 

48 

Crustacea 

Amphipoda 

0 

Mollusca 

Bivalvia 

0 

TOTAL  BENTHIC  ORGANISMS 

12272 

STATION  NO.  2  ,  SAMPLE  NO.  08 


NEW  ENGLAND  RESEARCH.  INC 
WORCESTER.  MASSACHUSETTS 

Project  126 


BENTHIC  ORGANISMS 

NUMBER/ SQUARE  FOOT 

Polychaeta 

Nereidae 

2240 

Capitellidae 

8640 

Spionidae  (Polydora) 

64 

Phyllodocidae 

0 

Sabellidae 

32 

Oweniidae 

0 

Other 

0 

Nematoda 

0 

Turbellaria 

0 

Hydrozoa 

80 

Crustacea 

Amphipoda 

0 

Mollusca 

Bivalvia 

0 

TOTAL  BENTHIC  ORGANISMS 

11056 

STATION  NO.  2  ,  SAMPLE  NO.  09 


NEW  ENGLAND  RESEARCH.  INC. 
WORCESTER.  MASSACHUSETTS 

Project  126 
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BENTHIC  ORGANISMS 

NUMBER/ SQUARE  FOOT 

Polychaeta 

928 

Nereidae 

Capitellidae 

13216 

Spionidae  (Polydora) 

32 

Phyllodoc idae 

0 

Sabellidae 

16 

Oweniidae 

0 

Other  (egg  cases) 

(64) 

Nematoda 

32 

Turbellaria 

0 

Hydrozoa 

32 

Crustacea 

Amphipoda 

0 

Mollusca 

Bivalvia 

0 

TOTAL  BENTHIC  ORGANISMS 

14256 

STATION  NO.  2 

,  SAMPLE  NO.  10 

NEW  ENGLAND  RESEARCH.  INC. 

WORCESTER.  MASSACHUSETTS 

Project  126 
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C.  Interpretation 


The  populations  of  organisms  found  in  the  ten  samples  are 
typical  of  those  found  in  polluted  marine  ecosystems. 

Noteable  characteristics  of  these  populations  are  the 
relatively  high  density  of  polychaete  worms  and  the  absence 
or  low  density  of  many  other  forms  including  molluscs  and 
crustaceans . 

A  comparison  of  samples  from  Station  1  (Samples  01-05) 
with  samples  from  Station  2  (Samples  06-10)  indicates  a 
much  higher  density  of  Capitellidae  at  Station  2.  The 
Capitellidae  are  polychaete  worms  which  tend  to  be  pollution 
tolerant,  indicating  that  a  somewhat  more  polluted  situation, 
exists  at  the  upstream  station. 

The  close  agreement  between  samples  at  a  given  station  indicates 
that  fairly  uniform  habitat  conditions  exist  in  the  bottom 
sediments.  At  Station  1,  the  total  number  of  organisms  ranged 
from  about  4000  to  6000  per  square  foot.  At  Station  2  the 
total  number  of  organisms  ranged  from  about  9000  to  15,000 
per  square  foot,  indicating  more  variation  in  these  samples. 

Visual  examination  of  the  sediments  in  the  laboratory  indicated 
that  all  samples  were  composed  predominantly  of  a  very  fine- 
textured  (probably  silt  to  clay  size),  black,  oily  sediment. 
Samples  01  through  05  contained  some  small  rocks.  Samples  06 
through  10  contained  few  or  no  rocks,  but  did  contain  parts  of 
leaves,  twigs  and  other  fiberous  organic  matter.  No  chemical 
or  physical  analyses  were  performed  on  any  of  these  samples. 
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2.  LIST  OF  SOURCES  OF  WATER  QUALITY  DATA  FOR  BOSTON  HARBOR 


This  list  consists  of  two  parts.  The  first  part  is 
a  bibliographic  list  of  reports  and  other  documents  along 
with  a  parenthetical  note  on  the  agency  or  company  where 
they  may  be  obtained  or  reviewed.  The  second  part  is  a 
list  of  addresses  of  these  agencies  or  companies. 
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SECTION  S 
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SUMMARY 


The  proposed  oceanic  discharge  of  dredged  material  from 
Island  End  River,  Chelsea,  Massachusetts  is  ecologically 
unacceptable  as  judged  by  several  bioassay-related  criteria 
employed  in  this  investigation.  Survival  of  the  copepod 
(Acartia  tonsa) ,  mysid  shrimp  (Mysidopsis  bahia) ,  and  Atlantic 
silverside  ( Menidia  menidia)  exposed  for  96  hr  to  culture 
water  control  and  100%  liquid  phase  of  three  samples  of 
dredged  material  is  not,  with  one  exception,  significantly 
different  (P  =  0.05).  Mysid  shrimp  exposed  to  100%  liquid 
phase  of  Dredged  Material  -  Sample  C  did  exhibit  significantly 
lower  (P  *  0.01)  survival  than  control  animals,  but  exposure¬ 
time-dependent  limiting  permissible  concentrations  (LPC's) 
for  the  liquid  phase  of  that  sample  are  greater  than  the 
environmental  concentration  of  the  phase  after  initial  mixing. 
Survival  of  the  above-identified  species  exposed  for  96  hr  to 
culture  water  control  and  100%  suspended  particulate  phase  of 
the  three  samples  of  dredged  material  is  no*  signif icantly 
different.  However,  total  (combined)  survival  of  the  mysid 
shrimp  (Neomysis  americana) ,  hard  clam  (Mercenaria  mercenaria) , 
and  sandworm  (Nereis  virens)  exposed  for  10  days  to  control 
(reference)  sediment  and  the  solid  phase  of  the  three  samples 
of  dredged  material  is  significantly  different  (P  =  0.01). 
Moreover,  this  difference  in  survival  is,  at  least  in  part, 
attributable  to  differences  between  the  control  sediment  and 
all  samples  of  dredged  material.  In  addition,  the  mean 
magnitude  of  each  of  these  differences  is  greater  than  10%. 

The  conclusion  that  dredged  material  from  Island  End 
River  is  ecologically  unacceptable  for  oceanic  disposal  is 
based  solely  on  the  low  survival  that  characterized  mysid 
shrimp  exposed  to  the  solid  phase  of  the  material.  Similarly 
low  survival  may  be  experienced  by  shrimp  exposed  to  sediment 


ii 
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.■  om  the  vicinity  of  the  proposed  disposal  site.  In  this 
lencuality,  oceanic  disposal  of  the  dredged  material  would 
e  judged  to  be  ecologically  acceptable.  rherefore,  we 
ecummend  that  solid  phase  bioassays  of  the  dredged  material 
conducted  with  a  disposal-site-sediment  control  as  well  as 
"culture-sediment"  control . 
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INTRODUCTION 


The  major  objective  of  the  investigation  described  in 
this  report  is  to  evaluate  the  ecological  acceptability  of 
the  proposed  oceanic  discharge  of  dredged  material  from 
Island  End  River,  Chelsea,  Massachusetts  (Figure  1).  If  the 
proposed  discharge  is  judged  to  be  ecologically  acceptable 
according  to  the  bioassay-related  criteria  employed  in  the 
investigation,  the  disposal  practice  is  considered  to  Qe  in 
partial  compliance  with  Subpart  B  (Environmental  Impact)  of 
the  ocean  dumping  regulations  (Fed.  Reg.,  1977). 

Subpart  B  (Environment  Impact)  of  the  ocean  dumping 
regulations  consists  of  the  following  basic  sections: 

§227.5  (Prohibited  Materials);  §227.6  (Constituents  Pro¬ 
hibited  as  Other  than  Trace  Contaminants);  §227.7  (Limits 
Established  for  Specific  Wastes  or  Waste  Constituents); 

§227.8  (Limitations  on  the  Disposal  Rates  of  Toxic  Wastes); 
§227.9  (Limitations  on  Quantities  of  Waste  Materials); 

§227.10  (Hazards  to  Fishing,  Navigation,  Shorelines  or 
Beaches);  §227.11  (Containerized  Wastes);  and  §227.13 
(Dredged  Materials).  Disposal  of  dredged  material  must 
comply  with  restrictions  and  limitations  imposed  by  §227.5, 
§227.6,  §227.9,  §227.10,  and  §227.13  of  the  regulations 
( Fed .  Reg . ,  1977). 

This  investigation  addresses  only  §227.6  (Constituents 
Prohibited  as  Other  than  Trace  Contaminants)  and  §227.13 
(Dredged  Materials)  of  the  ocean  dumping  regulations.  However, 
it  is  important  to  note  that  full  compliance  with  even  these 
sections  is  not  evaluated  in  the  study.  Section  227.13,  by 
its  reference  in  11(c)(3)  to  1!(b)  of  §227.27,  requires  that 
the  potential  for  bioaccumulation,  as  well  as  the  toxicity, 
of  the  suspended  particulate  and  solid  phases  of  dredged 
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material  be  considered.  §227.6  also  requires  a  consideration 
of  the  potential  of  the  suspended  particulate  and  solid  phases 
of  wastes  to  bioaccumulate  (in  §227.6,  emphasis  is  placed  on 
the  use  of  bioassay  organisms  to  assess  the  potential  for 
bioaccumulation).  In  addition,  §227.6  mandates  a  bioassay- 
based  evaluation  of  the  bioaccumulation  potential  of  the 
liquid  phase  of  a  waste  if  the  wasce  contains  persistent 
organohalogens  that  are  not  included  in  marine  water  quality 
criteria  (life]  [4]  of  §227.6).  Also,  §227.6  contains  a  provi¬ 
sion  (II  [c]  [1]  )  that  requires  constituents  of  the  liquid  phase 
to  be  compared  to  applicable  marine  water  quality  criteria. 
Bioaccumulation  and  "water-quality-criteria"  studies  were  not 
conducted  as  part  of  the  investigation. 

This  report  consists  of  five  principal  sections  in 
addition  to  the  Introduction.  The  first  section,  which 
precedes  the  Introduction,  summarizes  the  ecological  accepta¬ 
bility  of  the  proposed  discharge  operation.  The  second 
section  reviews  the  methods  and  materials  employed  in  the 
investigation.  The  third  section  presents  important  results 
of  the  investigation.  The  fourth  section  is  a  discussion  of 
the  scientific  credibility  of  several  protocols  utilized  in 
the  investigation.  The  last  section  lists  references  cited 
in  the  report. 

The  report  contains  two  appendices.  Appendix  A  details 
laboratory  procedures  employed  for  preparing  dredged  material 
and  conducting  bioassays.  The  appendix  also  serves  as  a 
quality-control  document.  Appendix  B  contains  all  raw 
bioassay-related  data.  Only  data  directly  relevant  to  the 
ecological  evaluation  of  the  potential  discharge  operation 
are  presented  in  the  main  body  of  the  report. 
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2.  METHODS  AND  MATERIALS1 


Dredged  material  was  collected  from  three  stations  in 
Island  End  River  (Figure  1)  during  0900-1100  on  March  29, 
1979.  Material  was  collected  from  a  commercial  fishing 
vessel  by  representatives  of  the  New  England  Division  of  the 
Corps  of  Engineers  (supervisor  was  Mr.  Roy  S.  Clark).  Mr. 
Timothy  J.  Ward,  Aquatic  Toxicologist  at  Energy  Resources 
Company  Inc.  (ERCO),  observed  the  collection  efforts. 

Station  A  was  located  near  the  mouth  of  the  river  at 
approximately  1,000  m  from  the  river's  eastern  shore.  Depth 
of  water  at  the  station  was  about  2-3  m.  Station  B  was 
situated  upriver  from  Station  A  and  approximately  500  m  from 
the  eastern  shore  of  the  river  (depth  of  water  was  about 
1-2  m)  .  Station  C  was  located  upriver  from  Station  B  and 
approximately  500  m  from  the  eastern  shore  (water  depth  was 
about  1-2  m) .  At  each  station,  approximately  8-12  samples  of 
dredged  material  were  collected  with  a  Van  Veen  grab  after 
the  fishing  vessel  had  been  anchored.  Each  set  of  samples 
was  distributed  into  five  15-1  bags,  which  were  assigned 
identification  numbers  (Station  A:  GEB-1-79;  Station  B: 
GEB-2-79;  Station  C:  GEB-3-79).  The  bags  were  transported 
immediately  to  ERCO's  Bioassay  Laboratory  in  Cambridge, 
Massachusetts.  Bags  were  put  into  cold  storage  (2-4*  C)  at 
the  laboratory  at  1300  on  March  29,  1979. 

Dredged  material  was  prepared  for  biological  testing 
according  to  procedures  described  in  Appendix  B  of  the  manual 
entitled  Ecological  Evaluation  of  Proposed  Discharge  of 
Dredged  Material  into  Ocean  Waters  (U.S.  EPA/U.S.  COE,  1977). 

laboratory  procedure®  used  to  prepare  dredged  material 
and  conduct  bioassays  are  described  in  detail  in  Appendix  A 
of  this  report. 


Artificial  seawater  (30  ppt  salinity)  was  employed  to  formu¬ 
late  liquid  and  suspended  particulate  phases  of  the  dredged 
material  (disposal-site  water  was  not  used  because  a  proposed 
disposal  site  for  the  material  had  not  been  identified). 

During  preparation  of  the  liquid  and  suspended  particulate 
phases,  dredged  material  and  artificial  seawater  were  mixed 
by  mechanical  methods  (as  opposed  to  mixing  by  compressed 
air)  since  anoxic  conditions  did  not  occur  in  the  sediment- 
seawater  mixtures.  In  preparation  of  the  liquid  phase, 
centrifugation  was  not  required  to  reduce  concentrations  of 
suspended  solids  prior  to  filtration. 

Bioassays  with  dredged  material  were,  with  one  exception, 
conducted  according  to  guidelines  presented  in  Appendices  D 
and  P  of  the  EPA/COE  manual  for  dredged  material  (U.S.  EPA/ 
U.S.  COE,  1977).  The  one  exception  is  that  19-1  aquaria, 
rather  than  38-1  aquaria,  were  used  to  conduct  liquid  and 
suspended  particulate  phase  bioassays  with  fishes.  The  use 
of  the  smaller  aquaria  is  sanctioned  by  the  EPA  in  its 
contemporary  procedures  for  performing  bioassays  for  the 
Ocean  Dumping  Permit  Program  (U.S.  EPA,  1978). 

Species  employed  in  the  liquid  and  suspended  particu¬ 
late  phase  bioassays  were  the  copepod  ( Acartia  tonsa ) ,  mysid 
shrimp  (Mysidopsis  bahia ) ,  and  Atlantic  silverside  ( Menidia 
menidia) .  The  animals  were  purchased  from  Sea  Plantations, 
Inc.,  Salem,  Massachusetts.  Bioassays  were  conducted  at 
2C  +  1®  C,  the  recommended  summer  testing  temperature  for  the 
New  England  region  (U.S.  EPA/U.S.  COE,  1977).  Since  a 
proposed  disposal  site  was  not  identified,  artificial  seawater 
was  used  to  dilute  liquid  and  suspended  particulate  phases  to 
appropriate  test  concentrations  and  as  the  single  control 
(culture  water  control). 
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Species  tested  in  the  solid  phase  bioassays  were  the 
mysid  shrimp  (Neomysis  amer icana ) ,  hard  clam  (Mercenar ia 
mercenar ia ,  and  sandworm  (Nereis  virens ) .  All  species  were 
tested  in  the  same  aquaria.  Source  of  animals  and  test 
temperature  were  the  same  as  in  the  liquid  and  suspended 
particulate  phase  bioassays.  Reference  sediment  was  obtained 
from  the  intertidal  zone  of  southern  Massachusetts  Bay  and 
consisted  primarily  of  sand.  Water  exchange  (artifical 
seawater)  during  the  bioassays  was  by  the  replacement,  as 
compared  to  the  flow-through,  method. 

During  all  bioassays,  mysid  shrimp  were  fed  live  48-hr-old 
Artemia  (brine  shrimp)  nauplii  at  a  rate  of  approximately  1  ml 
of  culture/200-ml  crystallizing  dish/day  (liquid  and  suspended 
particulate  phase  tests)  or  10  ml  of  culture/38-1  aquarium/day 
(solid  phase  tests). 

The  environmental  concentration  of  the  liquid  phase  of 
Dredged  Material  -  Sample  C  after  the  4-hr  period  of  initial 
mixing  was  estimated  by  the  release-zone  method  (U.S.  EPA/ 

U.S.  COE,  1977;  Appendix  H) .  Volume  of  the  initial  mixing 
zone  (Vm)  was  determined  by  the  equation  for  instantaneous 
discharge  of  dredged  material  or  discharge  from  a  stationary 
vessel : 

Vm  -  =  ir(100)2d  +  200wd  +  (  200  +  w)id,  (Equation  1) 

(m3) 

with  d  (depth  of  mixing  zone),  w  (width  of  disposal  vessel), 
and  i  (length  of  disposal  vessel)  assumed  to  be  20  m,  18  m, 
and  60  m,  respectively.  Thus,  VTO  =  961,920  m3.  Volume  of  the 
discharged  liquid  phase  (Vw)  was  determined  by  the  equation: 


Vw 


(m3) 


Pb-Pd 

pw~pd 


(vT) , 


(Equation  2) 


with  Pfc>  (bulk  density),  (particle  density),  Pw  (liquid 
phase  density),  and  V/j*  (volume  of  disposal  vessel)  assumed 
to  be  1.5,  2.6,  1.0,  and  3,058  m3  ,  respectively.  Therefore, 

Vw  =  2,102  m3 .  Environmental  concentration  of  the  liquid 
phase  after  initial  mixing  (Cw)  was  calculated  by  the 
equation : 

Vw  2  in?  m  3 

Cw,ft,  =  7j-  (100)  =  — —  --r  (100)  =  0.22%  (Equation  3) 
vm  961,920  m3 
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3 .  RESULTS 


The  three  samples  of  dredged  material  employed  in  the 
investigation  were  characterized  by  physical  differences. 
Sample  A  consisted  primarily  of  sand,  gravel,  large  rocks, 
and  pieces  of  shells.  The  sample  was  black  and  contained 
traces  of  oil.  Sample  B  was  similar  in  characteristics  to 
Sample  A  except  that  it  contained  more  mud  and  less  coarse 
material.  Sample  C  consisted  of  black  mud  and  large  amounts 
of  oil.  No  living  organisms  were  observed  in  any  of  the 
samples . 


3 . 1  Liquid  and  Suspended  Particulate  Phase  Bioassays 

Results  of  liquid  and  suspended  particulate  phase 
bioassays  are  presented  according  to  the  same  format  since 
analyses  of  both  types  of  tests  are  based  on  identical 
components  (U.S.  EPA/U.S.  COE,  1977):  (1)  selection  of  an 

appropriate  control  for  comparison  to  test  results  (when 
disposal-site  water  as  well  as  culture  water  is  used  for 
control  purposes),  (2)  preliminary  comparison  of  survival 
of  animals  exposed  for  96  hr  to  the  appropriate  control  and 
100%  liquid/suspended  particulate  phase,  (3)  calculation  or 
estimation  of  exposure-time-dependent  LC50's  (median  lethal 
concentrations)  and  associated  0.95  confidence  intervals  for 
the  liquid/suspended  particulate  phase  (if  survival  in  100% 
liquid/suspended  particulate  phase  is  significantly  less  (in 
a  statistical  sense]  than  survival  in  the  appropriate  control), 
(4)  derivation  of  exposure-time-dependent  limiting  permissible 
concentrations  (LPC's)  for  the  liquid/suspended  particulate 
phase  by  multiplying  lower  limits  of  the  0.95  confidence 
intervals  of  the  LC50's  for  the  phase  by  0.01  or  a  pragmati¬ 
cally  determined  application  factor,  and  (5)  graphical 


comparison  of  the  LPC's  for  the  liquid/suspended  particulate 
phase  to  estimated  environmental  concentrations  ("dilution 
curve")  of  the  phase  as  determined,  in  all  probability,  by 
the  "release  zone  method." 


3.1.1  Liquid  Phase  Bioassays 

Data  generated  by  liquid  phase  bioassays  with  the  cope- 
pod,  mysid  shrimp,  and  Atlantic  silverside  are  presented  in, 
respectively,  Tables  Bl,  B2,  and  B3  (Appendix  B).  The  silver- 
side  was  the  most  resistant  of  all  species  to  the  liquid  phase 
(all  but  one  fish  survived  the  bioassays).  Mean  survival 
rates  for  copepods  and  mysid  shrimp  exposed  for  96  hr  to  100% 
liquid  phase  were  53.3-60.0%  and  63.3-96.7%,  respectively. 

In  most  bioassays  with  copepods  and  shrimp,  the  liquid  phase 
appeared  to  exert  a  noncumulative  effect,  i.e.,  mortality 
pattern  of  organisms  had  stabilized  by  the  end  of  the  96-hr 
testing  period. 

Analyses  of  survival  data  for  the  copepod,  mysid  shrimp, 
and  Atlantic  silverside  exposed  for  96  hr  to  culture  water 
control  and  100%  liquid  phase  of  dredged  material  are  pre¬ 
sented  in  Tables  1-3,  respectively.  In  the  case  of  all 
species,  survival  in  the  control  test  was  equal  to  or  greater 
than  90%,  thus  permitting  further  analyses  of  data.  Survival 
data  for  the  copepod  (Table  1)  exhibited  homogeneity  of 
variances,  as  judged  by  Cochran's  test.  Thus,  a  one-way 
parametric  analysis  of  variance  (ANOVA)  with  nontransf ormed 
data  was  employed  to  determine  if  data  are  characterized 
by  significant  differences  (the  "t"  test  described  in  1|25, 
Appendix  D  of  the  EPA/COE  manual  for  dredged  material  [U.S. 
EPA/U.S.  COE,  1977]  is  not  appropriate  for  use  with  more  than 
one  sample  of  dredged  material  and  a  control).  Results  of 
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Table  1.  Analysis  of  survival  data  for  the  copepod,  Acart 1a  tonsa,  exposed  for  96  nr  to 
culture  water  control  and  100%  liquid  phase  of  dredged  material 


Numbe  r 

of  Survivors 

Replicate 

Treatment  (t):  Culture 

Water 

(r)  Control 

Dredged 
Material  - 
Sample  A 

Dredged 
Material  - 
Sample  B 

Creaged 
Material  - 
Sample  C 

1 

9 

4 

5 

3 

2 

8 

8 

5 

9 

3 

10 

4 

6 

6 

Mean  (x):  9.00  (90.01) 

5.33  (53.3%) 

6.00  (60.0%) 

6 .  CO  {  6C  .  04  > 

Step  2.  Cochran1 s  Test  for  Homogeneity  of  Variances  of  Survival 

Data 

Number 

of  Survivors 

Treatment  tt) 

Mean  (x) 

Variance ( j 

Culture  Water  Control 

9.00 

1.00 

Dredged  Material  -  Sample 

A  5.33 

5.34 

Dredged  Material  -  Sample 

B  6.00 

2.99 

Dredged  Material  -  Sample 

C  6.00 

9.00 

C(cal.)  *  S~r~  ■  TOT  ■  °-49  n*' 


as  compared  to:  C(tab.)  *  0.77  £or  P  »  0.05,  It  *  4,  and 


Steo  3.  One-Wav  Parametric  Analysis 

of  variance 

(ANOVA)  of 

Surv lval  Data 

Sum  of 

Mean 

Source  of  Variation 

df 

Squares 

Square 

Ftcal. ) 

Treatment  (Culture  Water  Control, 

t-1-3 

24.25 

6.08 

1.76  ns. 

Dredged  Material  -  Sample  A, 

as  compared 

Dredged  Material  -  Sample  B, 
Dredged  Material  -  Sample  C) 

to  FJU*S-> 

•  4.07  for 

P  -  0.05, 

Error 

t(r-l)«8 

36.67 

4 . 58 

numerator 
df  ■  3,  and 

Total 

tr-1-11 

60  *  92 

denominator 
df  -  8 

'aole  2.  Analysis  of  survival  data  for  tha  mysid  annmp,  Mvsidoosis  Bania,  exposed  for  96  nr  to 
cultura  water  control  and  100*  liquid  phase  of  dredged  material 


Step  1.  Survival  Data  (From  TaDle  82) 

Numoer  of  Survivors 


Treatment  (t):  Culture 
Water 

Replicate  <r)  Control 


Dredged  Dredged 

Material  -  Material 

Sample  A  Sample  S 


Dredged 
Material 
Sample  C 


1  10  10  9  S 

2  10  9  9  8 

3  9  10  10  6 

Mean  (x>:  9.67  (96.7%)  9.67  (96.7%)  9.32  (93.3%)  6.33  163.3%) 


Cochran's  Test  for  Homogeneity  of  Variances  of  Survival  Data 


Treatment  ( t ) 

Culture  Water  Control 
Dredged  Material  -  Sample  A 
Dredged  Material  -  Sample  B 
Dredged  Material  -  Sample  C 


Numoer  of  Survivors 


Mean  (x) 

Variance ;s‘) 

9*67 

0.33 

9.67 

0.33 

9.33 

0.33 

6.33 

2.34 

C(cal. ) 


( max . 


*  °-7° 


as  compared  to: 


«  0.77  for  P  -  0.05,  k  •  4,  and  v  •  2 


Step  3.  One-Way  Parametric  Analysis  of  Variance  (ANOVA)  of  Survival  Data 


Sum  of 

Mean 

Source  of  Variation 

df 

Squares 

Square 

F(cal. ) 

Treatment  (Culture 
Dredged  Material  - 
Dredged  Material  - 
Dredged  Material  - 

Water  Control, 
Sample  A, 

Sample  B, 

Sample  C) 

t-l«3 

23.58 

7.86 

9.47**, 

as  compared 

to  fitab.) 
•7.59  for 

P  •  0.01, 

Error 

t(r-l>«8 

6.67 

0.83 

numerator 
df  •  3,  and 

Total 

tr-1-11 

30.25 

denominator 
df  -  8 

It  is  apparent  without  further  statistical  analysis 
that  the  source  of  the  significant  difference  in 
survival  data  is  Dredged  Material  -  Sample  C 
(see  survival  data  presented  in  Step  1). 


Table  3.  Analysis  of  survival  data  for  the  Atlantic  salverside,  Menidia  menidia,  exposed  for 
96  hr  to  culture  water  control  and  1004  liquid  phase  of  dredged  material 


Step  1.  Survival  Data  (From  Taole  B 3 ) 

Number  of  Survivors 


Replicate 

Treatment 

(r) 

(t):  Culture 
Water 
Control 

Dredged 
Material  - 
Sample  A 

Dredged 
Material  - 
Sample  3 

Dredged 
Material  - 
Sample  C 

1 

10 

10 

10 

1C 

2 

10 

10 

10 

10 

3 

10 

10 

10 

10 

Mean  ( x ) : 

10.00  (100. 0%) 

10.00  (100. 0%) 

10.00  (100. Ot! 

10.00  iioo.0%) 

Step  2.  There  are  no  differences  in  survival  of  animals  exposed 

to  culture  water  control  and  100%  liquid  phase  of  dredged 
material.  Therefore,  further  statistical  analysis  is 
unnecessary. 


the  ANOVA  indicate  no  statistically  significant  differences 
(P  *  0.05)  in  survival  of  animals  exposed  to  culture  water  con¬ 
trol  and  100%  liquid  phase  of  dredged  material.  Therefore,  it 
is  concluded  that,  in  terms  of  its  effect  on  the  copepod ,  the 
liquid  phase  is  ecologically  acceptable  for  oceanic  discharge.! 

Survival  data  for  the  mysid  shrimp  (Table  2)  also  exhibit 
homogeneity  of  variances,  thereby  allowing  the  use  of  a  one¬ 
way  parametric  ANOVA  with  nontransformed  data  for  further 
analysis.  The  ANOVA  identifies  a  real  difference  (P  =  0.01) 
in  survival  of  animals  exposed  to  culture  water  control  and 
100%  liquid  phase  of  dredged  material,  and  perusal  of  the 
survival  data  indicates  that  the  source  of  this  difference  is 
the  relatively  low  survival  experienced  by  animals  exposed  to 
100%  liquid  phase  of  Dredged  Material  -  Sample  C.  However, 
exposure-time-dependent  LPC's  for  the  liquid  phase  of  Dredged 
Material  -  Sample  C  are  greater  than  the  environmental  concen¬ 
tration  of  the  liquid  phase  of  the  sample  after  initial  mixing 
(Figure  2).  (Each  LPC  is  the  product  of  a  0.01  application 
factor  [Fed.  Reg.,  1977]  and  a  minimum  estimate  of  the  LC50 
since  the  relatively  high  survival  (>50%)  of  animals  exposed 
for  96  hr  to  100%  liquid  phase  of  the  sample  precludes  the 
calculation  of  "real"  LC50's  and  associated  0.95  confidence 
intervals.)  Thus,  it  is  concluded  that,  with  regard  to  its 
effect  on  the  mysid  shrimp,  the  liquid  phase  is  ecologically 
acceptable  for  oceanic  discharge. 

^-Paragraph  28,  page  D13,  Appendix  D  of  the  EPA/COE 
manual  for  dredged  material  (U.S.  EPA/U.S.  COE,  1977) 
specifies  that  "when  no  differences  are  detected  between 
control  and  test  survival  after  96  hr,  the  analysis  may  be 
considered  complete  at  this  point  with  no  indication  of 
potential  impact  of  the  liquid  (or  suspended  particulate) 
phase  if  the  proposed  disposal  operation  occurs."  Thus, 
further  analyses  relating  to  LC50's  and  associated  confidence 
intervals,  LPC's,  and  environmental  concentrations  of  the 
phase  are  not  warranted. 
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CONCENTRATION  OI:  LIQUID  PHASE  (%> 


^  Environmental  Concentration  of  Liquid  Phew 
i  of  Oreo ged  Material  —  Sample  C 

i 


ELAPSED  TiME  (hr) 


Figure  2.  Comparison  of  exposure-time-dependent  limiting  permissible 
concentrations  (LPC’s)  for  liquid  phase  of  Dredged  Material  —  Sample  C  (tested 
with  the  mysid  shrimp,  Mysidopsis  bahia)  and  environmental  concentration  of 
the  liquid  phase  after  initial  mixing.  Environmental  concentration  of  the  liquid 
phase  after  initial  mixing  (the  4-hr  period  immediately  following  discharge  of 
dredged  material)  was  estimated  by  the  release-zone  method  (U.S.  EPA/U.S.  COE 
1977). 
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Survival  data  for  the  Atlantic  silverside  (Table  3) 
exhibit  no  variation  (survival  was  100%  in  all  cases). 
Consequently,  it  ca;.  be  concluded  without  further  statistical 
analyses  that,  in  terms  of  its  effect  on  the  silverside, 
the  liquid  phase  is  environmentally  acceptable  for  oceanic 
disposal . 


3.1.2  Suspended  Particulate  Phase  Bioassays 

Data  produced  by  suspended  particulate  phase  bioassays 
with  the  copepod,  mysid  shrimp,  and  Atlantic  silverside  are 
presented  in,  respectively,  Tables  B4 ,  B5 ,  and  B6  (Appendix  B). 
As  in  the  case  of  the  liquid  phase,  the  silverside  was  the 
most  resistant  of  all  species  to  the  test  material  (all  fish 
survived  the  bioassays).  Mean  survival  rates  of  copepods  and 
mysid  shrimp  exposed  for  96  hr  to  100%  suspended  particulate 
phase  were  50.0-56.7%  and  50.0-76.7%,  respectively.  Mortality 
patterns  of  copepods  and  shrimp  usually  had  not  stabilized  by 
the  end  of  the  testing  period. 

Analyses  of  survival  data  for  the  copepod  and  mysid 
shrimp  exposed  for  96  hr  to  culture  water  control  and  100% 
suspended  particulate  phase  of  dredged  material  are  presented  . 
in  Tables  4  and  5,  respectively.  For  both  species,  survival 
of  animals  exposed  to  culture  water  control  was  greater  than 
90%,  thereby  allowing  further  analyses  of  data.  These  analyses 
indicate  that  both  sets  of  data  exhibit  homogeneous  variances 
(Cochran's  test)  and  that  survival  of  animals  exposed  to 
culture  water  control  and  100%  suspended  particulate  phase  of 
dredged  material  is  not  significantly  different  at  P  =  0.05 
(one-way  parametric  ANOVA) .  Thus,  it  is  concluded  that  the 
suspended  particulate  phase  is  ecologically  acceptable  for 
discharge  to  the  ocean. 
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?  Table  4.  Analysis  of  survival  data  for  the  cope pod ,  Apart  la  tonsa ,  exposed  for  96  nr  to 

)  culture  water  control  and  100%  suspended  particulate  phase  of  dredged  material 


Step  1.  Survival  Data  (from  Taple  B4) 


Number 

of  Survivors 

Treatment  (t):  Culture 

Dredged 

Dredged 

Dredaed 

Mater 

Material  - 

Material  - 

Material  - 

Replicate  (r) 

Control 

Sample  A 

Sample  B 

Sample  C 

1 

10 

5 

5 

3 

2 

8 

7 

4 

5 

3 

10 

4 

8 

7 

Mean  (x):  9.33  (93.3%) 

5.33  (53.3%) 

5.67  (56.7%, 

5.0C  .50.0%) 

Step  2.  Cochran 

1  s  Test  for  Homoaeneity 

of  Variances 

of  Survival  Data 

Treatment  it) 

Number  of 

Mean  tx) 

Survivors 

Variancel s2) 

Culture 

Water  Control 

9.33 

1.32 

Dredged 

Material  -  Sample 

A 

5.33 

2.34 

Dredged 

Material  -  Sample 

B 

5.67 

4.33 

Dredged 

Material  -  Sample 

C 

5.00 

4.00 

s2(max. ) 

.  4.33 

•  0.36  ns , 

C(cal.) 

11.99 

as  compared  to:  C(tab-)  «  0.77  for  P 

• 

O 

O 

LP 

k  •  4 ,  and 

V  -  2 

Step  3.  One-Way  Parametric  Analysis  of 

Variance 

(ANOVA)  of 

Survival 

Data 

Sum  of 

Mean 

Source  of  Variation  df 

Squares 

Square 

F ( cal . ) 

Treatment  (Culture  Water  Control,  t-l«3 

36.67 

12.22 

4.07  ns. 

Dredged 

Material  -  Sample  A, 

as  compared 

Dredged 

Material  -  Sample  B, 

t0  Pf tab. ) 

■  4.d7  for 

Dredged 

Material  -  Sample  C) 

P  *  0.05, 

Error 

t( r-1 ) *8 

24.00 

3.00 

numerator 
df  ■  3,  and 

Total 

tr-l»U 

60.67 

denominator 
df  -  8 
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Table  5.  Analysis  of  survival  data  for  tfte  mysid  shrimp,  wvsidopsis  Daria,  exposed  for 
96  hr  to  culture  water  control  and  100%  suspended  particulate  phase  ot  dredged  material 


Step  1.  Survival  Data  I  From  Taole  B 5 ) 

Number  of  Survivors 


Treatment  (t):  Culture 

Dredged 

Dredged 

Dredged 

Water 

Material  - 

Material  * 

Material  - 

Replicate  (r! 

Control 

Sample  A 

Sample  B 

Sample  C 

1 

9 

7 

9 

0 

2 

10 

5 

8 

A. 

3 

9 

8 

6 

5 

Mean  (x>:  9.33  (93.3%) 

6.67  (66.7%) 

7.67  (76.7%) 

5.00  l 50 . 0%  ) 

Step  2.  Cochran's  Test  for  Homogeneity  of  Variances  of  Survival  Data 


Numoer  of  Survivors 


Treatment 

It) 

Mean  lx) 

Variance l s* ! 

Culture 

Water  Control 

9.33 

0.34 

Dredged 

Material 

-  Sample  A 

6.67 

2.34 

Dredged 

Material 

•  Sample  B 

7.67 

2.34 

Dredged 

Material 

-  Sample  C 

5.00 

9.00 

C(cal. 

-  s2(max. ) 

■  tM§  *  Q-64 

ns, 

*  IS2 

compared  to: 

c(tab. ) 

*  0.77  for  P 

« 

o 

o 

tn 

X" 

i 

and  v  «  2 

Step  3.  One-Way  Parame 

iric  Analysis 

of  Variance 

( ANOVA ; 

of  Survival 

Data 

Source  of  Variation 

df 

Sum  of 
Squares 

Mean 

Square 

F(cal. ) 

Treatment  (Culture  Water  Control, 

t-1-3 

29.67 

9.89 

2.83  ns, 

Dredged  Material  -  Sample  A, 

as  compared 

Dredged  Material  -  Sample  B, 

Dredged  Material  -  Sample  C) 

•  4.07  for* 

P  -  0.05, 

Error 

t ( r-1 ) “8 

28.00 

3.50 

numerator 

df  ■  3 ,  and 

Total 

tr-1-11 

57.57 

denominator 

df  -  8 

Survival  data  for  the  Atlantic  silverside  (Table  6) 
again  exhibit  no  variation  (survival  was  always  100%). 
Therefore,  it  can  be  immediately  concluded  that  the  suspended 
particulate  phase  is  environmentally  acceptable  for  oceanic 
disposal . 


3 . 2  Solid  Phase  Bioassays 

Solid  phase  bioassays,  unlike  liquid  and  suspended 
particulate  phase  tests,  are  analyzed  almost  exclusively 
according  to  statistical  techniques.  The  concepts  of  prelim¬ 
inary  comparisons  of  survival  of  control  and  test  animals, 
LC50's  and  related  confidence  intervals,  quantitative  LPC's, 
and  models  of  environmental  fate  of  discharged  material  are 
not  applicable. 

Data  generated  by  solid  phase  bioassays  with  the  mysid 
shrimp,  hard  clam,  and  sandworm  are  presented  in  Table  B7 
(Appendix  B).  Mean  survival  rates  of  hard  clams  and 
sandworms  exposed  to  dredged  material  were  relatively  high, 
i.e.,  91.0-94.0%  for  the  clam  and  93.0-96.0%  for  the  worm. 
However,  mean  survial  rate  of  mysid  shrimp  exposed  to  the 
material  was  low  -  12.0-27.0%.  Mortality  of  shrimp  appeared 
to  be  at  least  partly  associated  with  fouling  of  animals  by 
fine  particulate  matter. 

Analysis  of  total  (combined)  survival  data  for  the 
three  species  exposed  for  10  days  to  control  (reference) 
sediment  and  solid  phase  of  dredged  material  is  presented  in 
Table  7.  Survival  of  control  animals  was  greater  than  90%, 
thus  allowing  further  evaluation  of  data.  Data  exhibited 
homogeneous  variances  (Cochran's  test),  thereby  permitting  a 
one-way  parametric  ANOVA  to  be  performed  with  nontransf ormed 
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Table  6.  Analysis  of  survival  data  for  ths  Atlantic  silverside,  Menidia  menidia,  exposed  lot 
96  hr  to  culture  water  control  and  100%  suspended  particulate  pnase  of  dredged  material 


Step  1.  Survival  Data  (From  TaPle  B6) 

Number  of  Survivors 


Treatment 

( t ) :  Culture 

Dredged 

Dredged 

Dredged 

Water 

Material  - 

Material  - 

Material  - 

Replicate  (r) 

Control 

Sample  A 

Sample  B 

Sair.pl e  C 

i 

10 

10 

10 

IG 

2 

10 

10 

10 

10 

3 

10 

10 

10 

10 

Mean  ( x ) : 

10.00  (100. 0%) 

10.00  (100. 0%) 

10.00  (100. 0») 

10. GO  ilQ0.o«J 

Step  2.  There  are  no  differences  in  survival  of  animals  exposed 
to  culture  water  control  and  100%  suspended  particulate 
phase  of  dredged  material.  Therefore,  further  statistical 
analysis  is  unnecessary. 


-19- 


5-50 


TaPle  7.  Analysis  of  total  survival  data  tor  tne  mysid  snrimp  ( Neomysi  s  amer  icana ,  ,  t.arc  ciani 
(Mercenar la  mercenar la ) ,  and  sandworm  Nereis  v i re ns i  exposed  for  10  days  to  control 
(reference)  sediment  and  solid  pnase  of  dredged  material 


Step  1 .  Total  Surv;val  Sata  (From  Taole  37) 

Total  Nurafier  of  Survivors 


Treatment  (t): 

Replicate  (r) 

Control 
(Reference ) 
Sediment 

Dredged 
Material  - 
Sample  A 

Dredged 
Material  - 
Sample  a 

Dredged 
Materia-  - 
Sample  C 

1 

54 

44 

46 

40 

2 

56 

42 

J0 

3b 

3 

55 

41 

40 

43 

4 

57 

45 

43 

38 

5 

56 

44 

3b 

4. 

Mean  { x ) : 

55.6  (92.7%) 

43.2  ( 7 2 . 0%  t 

41.0  i 6  o . 5  « , 

40.4  '67.3% 

Step  2.  Cocnran’s  Test  for  Homogeneity  of  Variances  ci  Total  Survival  Data 


NumDer  of  Survivors 

- 5 - 

Treatment  (t)  Mean  x)  Var lance i i 


Control 

( Reference ) 

Sediment 

55 . 6 

1.3C 

Dredged 

Material  - 

Sample  A 

43.2 

2.69 

Dredged 

Material  - 

Sample  S 

41.0 

12.00 

Dredged 

Material  - 

Sample  C 

40.4 

a. 29 

c( cal . ) 


s2( max . )  12.00 

:s2  24.28 


0.49  ns, 


as  compared  to:  C(taC>.)  »  0.63  for  P  -  0.05,  k  ■  4 ,  and  v  «  4 


Step  3.  One-Way  Parametric  Analysis  of  Variance  (ANOVA)  of  Total  Survival  Data 


Source  of  Variation 

df 

Sum  of 
Squares 

Mean 

Square 

Fi cal . ) 

Treatment  (Control 

sediment . 

t-1-3 

763.75 

254.58 

41. 87", 

Dredged  Material  - 

Sample  A, 

as  compared 

Dredged  Material  - 

Sample  B, 

pitab.) 

Dredged  Material  - 

Sample  C) 

•  5 . z9  for 

P  •  0.01, 

Error 

t( r-1 1-16 

97.20 

6.08 

numerator 

df  *  3 ,  and 

Total 

tr-1-19 

860.95 

denominator 

df  -  16 
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TaOle  T. 


(Continued) 


Step.  4  Student-Newman-Keuls '  Multiple-Range  Teat  for  Identifying  Source! s; 
of  Significant  Difference! s)  in  Total  Survival  Date 

A.  Ranking  of  Treatment  Means  lx)  From  Lowest  to  Highest 

(1)  (2)  ( 3 )  (4) 

Dredged  Material,  Dredged  Material,  Dredged  Material,  Control  (Reference; 

Sample  C  -  40.4  Sample  S  -  41.0  Sample  A  -  43.2  Sediment  -  55.6 


B.  Companion  of  Mean  for  Control  (Reference)  Sediment  with  Means  for  Dredged 
Material  “  ~  '  ~ 

Comparison  of  Means  Difference  Between  Means 


(4)  versus  (1) 


55.6  -  40.4  •  15.2**,  as  compared  to  1.SD  (least 

significant  difference)  *  5.71 
for  ?  *  0.01,  sj  »  l.io,  and 
K  -4 


(4)  versus  (2) 
(4)  versus  (3) 


55.6  - 

41.0  •  14.6**, 

as  compared  to 

LSD  * 

5.26  for 

?  -  0.01,  s-  - 

lelG, 

and  K  *3 

55.6  - 

43.2  ■  12.4**, 

as  compared  to 

LSD  - 

4.54  for 

?  -  0.01,  s;  - 

1.10, 

and  K  *2 
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data.  The  ANOVA  indicates  that  survival  of  animals  exposed  to 
control  sediment  and  dredged  material  is  significantly  differ¬ 
ent  at  P  =  0.01.  A  subsequent  test  ( Student-Newman-Keuls ' 
multiple-range  test)  demonstrates  that  a  source  of  this 
significant  difference  in  survival  is  differences  between 
animals  exposed  to  control  sediment  and  all  samples  of 
dredged  material.  In  addition,  the  mean  magnitude  of  each  of 
these  differences  is  greater  than  10%.  Therefore,  it  is 
concluded  that  the  solid  phase  is  ecologically  unacceptable 
for  discharge  to  oceanic  waters.  ^ 


^-Paragraph  37,  page  F17,  Appendix  F  of  the  EPA/COE 
manual  for  dredged  material  (U.S.  EPA/U.S.  COE,  1977)  states 
that  a  solid  phase  has  "real  potential  for  causing  environmen¬ 
tally  unacceptable  impacts  on  benthic  organisms  [only  if] 
difference  in  mean  survival  between  animals  in  the  control 
and  test  sediments  is  statistically  significant  and  [emphasis 
added]  greater  than  10  percent." 
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4.  DISCUSSION 


Results  of  the  liquid  phase  bioassays  with  the  copepod 
and  the  suspended  particulate  phase  bioassays  with  the 
copepod  and  mysid  shrimp  demonstrate  that  a  one-way  parametric 
ANOVA  sometimes  does  not  indicate  statistically  significant 
differences  (P  =  0.05)  in  survival  of  animals  exposed  to 
culture  water  control  and  100%  liquid/suspended  particulate 
phase  of  dredged  material  even  when  the  differences  appear  to 
be  substantial  (in  the  case  of  the  suspended  particulate 
phase  tests,  survival  of  animals  in  100%  phase  was  almost  low 
enough  to  allow  calculation  of  LC5Q's).  Several  statistical 
techniques  can  be  employed  to  increase  the  power  (ability)  of 
the  ANOVA  to  detect  real  differences  in  survival  between 
control  and  test  animals,  e.g.,  more  than  three  replicates 
(samples)  can  be  employed  per  treatment,  criterion  for 
declaring  a  difference  to  be  significant  can  be  changed  from 
P  =  0.05  to  P  =  0.10,  and/or  multiple-range  or  other  appro¬ 
priate  tests  can  be  used  to  compare  control  versus  test 
survival  even  if  the  ANOVA  does  not  signal  the  presence  of 
such  differences.  Such  statistical  refinements,  while 
desirable,  would  not  alter  the  conclusions  reached  in  this 
investigation  concerning  the  ecological  acceptability  of  the 
liquid  and  suspended  particulate  phases  for  oceanic  disposal 
since,  in  all  cases,  the  minimum  LPC ' s  for  a  phase  are  1% 

(0.01  X  100%  phase  (the  minimum  estimate  of  the  LC50's])  and 
the  environmental  concentration  of  a  phase  after  intitial 

mixing  is  substantially  less  than  the  1%  value. 

* 

The  most  critical  result  of  the  solid  phase  bioassays  is 
the  low  survival  rate  experienced  by  mysid  shrimp  exposed  to 
dredged  material.  It  is  this  low  survival  rate  that,  even 
when  masked  by  the  relatively  high  survival  rate  exhibited  by 
the  hard  clam  and  sandworm,  is  the  basis  of  the  significant 
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(P  =  0.01)  and  large  (>10%)  differences  in  survival  between 
control  and  test  animals  and,  consequently,  the  conclusion 
that  the  dredged  material  is  ecologically  unacceptable  for 
discharge  to  oceanic  waters.  It  is  likely  that  the  poor 
survival  of  mysid  shrimp  is,  in  great  part,  attributaole  to 
fine  particulate  matter  in  the  dredged  material.  For  similar 
reasons,  poor  survival  may  be  experienced  by  shrimp  exposed 
to  sediment  from  the  vicinity  of  the  proposed  disposal  site. 
In  this  eventuality,  oceanic  disposal  of  the  dredged  material 
would  be  judged  to  be  ecologically  acceptable.  Therefore,  we 
recommend  that  solid  phase  tests  of  the  dredged  material  be 
conducted  with  a  disposal-site-sediment  control  as  well  as  a 
"culture-sediment"  control. 

We  additionally  recommend  that  future  dredged-mater iai 
evaluations  be  conducted  with  a  large  species,  e.g.,  the 
grass  shrimp,  Palaemonetes  sp.,  being  substituted  for  the 
mysid  shrimp  in  solid  phase  bioassays.  Such  a  substitution 
would  minimize  the  impact  of  particle  size  of  sediments 
on  test  results  and  would  allow  an  efficient  assessment  of 
the  potential  for  bioaccumulation  of  const itutents  of  dredged 
material.  Also,  it  is  more  scientifically  correct  to  analyze 
all  results  of  solid  phase  bioassays  according  to  species 
than  to  perform  the  analyses  for  "grouped"  species. 
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APPENDIX  A 


LABORATORY  PROCEDURES  FOR  PREPARING  DREDGED  MATERIAL  AND  CONDUCTING  SICASSAYS1 


Procedure 


Date/Time 
of  Implemen¬ 
tation  of 
Procedure 


Certifications  of  Performance  of  Procedure 


LaDoratory 

Technician  Director 


Group 

Director 


1.  Store  3  samples  of 
dredged  sediment  (DS) 
and  1  sample  of  refer¬ 
ence  sediment  (R5)  at 
2-4*  C  in  four  separate 
containers.  Mix  sedi¬ 
ment  in  each  container  as 
thoroughly  as  possible. 


DS  3/29/79  1:00cm 
RS  4/2/79  3 : OOom 


Solid-ohase  Bioassavs 


(2^r0n<r 


Bioassays  must  be  initiated  by  April  12,  1379  (2  weeks 
after  March  29,  1979,  date  of  dredged  sediment  collection). 
Maintain  dissolved  oxygen  in  aquaria  at  >4  ppm. 

Cover  aquaria  to  prevent  salinity  changes. 


2.  Remove  RS  from 
storage  and  wet  sieve 
through  1-mm  mesh  into 
single  container  (Use 

minimum  volume  of  arti-  4/9  9:Q0am 

ficial  sea  water  (ASW) 
of  salinity  of  30  opt 
for  seivmg  purposes.) 

Place  nonliving  material 
remaining  on  sieve  in 
container. 


3.  Mix  RS  in  container 
and  allow  to  settle 
for  6  hr. 


4/9  9 : 30am 


4.  Decant  ASH  and  mix 
RS  as  thoroughly  as 

possible.  4/9  3: 30om 


S.  Assign  treatments 
(3  DS  samples),  control 
(1  RS  sample),  and  repli¬ 
cates  ( 5  r  per  treatment  4/9  10:30am 

and  control)  to  aquaria. 


6.  Randomly  position 
aquaria  (20)  in  environ¬ 
mental  chamber  maintained 
at  20+1 *C.  4/9  10  i  30am 


^This  document  is  a  copy  of  the  work  sheet  that  was  used  during  the  investigation. 
The  document  differs  from  the  work  sneet  in  that  dates/times  appear  in  typed  form  and 
certifications  were  added  at  a  single  time  after  the  dates/times  were  typed. 
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Laboratory  Procedures  (Continued) 


Date/Time 
of  Implemen¬ 
tation  of 
Procedure 

Certifications 

of  Performance 

of  Procedure 

Procedure 

Technician 

Laboratory 

Director 

Group 

Director 

7.  Partially  fill  aquaria 
with  ASW. 

4/9  3:00pm 

m 

» 

M 

8.  Place  30  mm  of  RS 
in  each  aquaria.  Pill 
1st  aquarium  to  ilO  mm, 
then  2nd  aquarium  to 

■vlO  mm,  .....  and  4/9  3:30-5:30pm 

finally  20th  aquarium  to 
■v.10  mm.  Repeat  sequence 
until  aquaria  are  filled 
to  ^20  mm.  Repeat 
sequence  again  until 
aquaria  are  filled  to 
'.30  mm.  This  procedure 
will  help  to  ensure  that 
RS  in  all  aquaria  is  homo¬ 
geneous.  Store  remaining 
RS  at  2-4*C  for  later  use. 


9.  Replace  ASW  1  hr  after 
RS  has  been  added  to 
aquaria.  Do  not  disturb 

sediment  during  replace-  4/9  6:30-7;00pm 
ment.  '  ~ 


10.  Select  400  hard  clams 

from  holding  tanks  and 

randomly  distribute  into 

20  finger  bowls.  Follow 

same  procedure  for  4/9  7:30pm 

sandworms. 


11.  Randomly  distribute 
contents  of  each  set  of 

20  finger  bowls  into  4/9  8:00pm 

20  aquaria. 


12.  If  necessary,  replace 
75%  of  ASW  24  hr  after 

animals  are  introduced  Not  necessary 

into  aquaria.  ~ 


13.  Acclimate  animals  for 

48  hr.  At  end  of  this 

time  period,  remove  dead 

animals  and  replace  with  4/9  -  4/11 

live  animals. 


Laboratory  Procedures  (Continued) 


Date/Time 
of  Implemen¬ 
tation  of 
Procedure 

Certifications 

of  Performance 

of  Procedure 

Procedure 

Technician 

Laboratory 

Director 

Group 

Director 

14.  During  acclimation 
period,  remove  appro¬ 
priate  volumes  of 

3  samples  of  DS  from 
storage  and  wet-sieve 

4/11 

■ 

H 

each  sample  through 

1-mm  mesh  into  3  separ¬ 
ate  containers.  Use 
minimum  volume  of  ASW 
for  seiving  purposes. 

Place  nonliving  material 
remaining  on  sieves  in 
containers. 

IS.  Mix  material  in 
containers  and  allow  to 
settle  for  6  hr. 

4/11 

H 

m 

N 

16.  Decant  ASH  and  mix  DS 
as  thoroughly  as  possible. 

4/11  2:3Q-5:00pm 

n 

M 

II 

17.  Place  15  mm  of  appro¬ 
priate  sample  of  DS  in 
each  treatment  aquarium. 
Employ  basic  strategy 

4/11  4 : 30-6 : 30pm 

■ 

N 

M 

identified  in  Step  8. 

18.  Remove  remaining  RS 
from  storage.  Warm  to 
test  temperature  (20+1*0. 
Add  15  mm  to  each  reTer- 

4/11  12:00pm 

• 

N 

m 

ence  aquarium.  Employ 
basic  strategy  identified 
in  Step  8. 

19.  Replace  75%  of  ASW 

1  hr  after  addition  of  DS 
and  final  addition  of  RS. 

4/11  7 : 30-8 : 30pm 

■ 

■ 

« 

20.  Select  400  mysid 
shrimp  from  holding  tank 
and  randomly  distribute 
into  20  finger  bowls. 

4/11  8:30pm 

it 

m 

• 

21.  Randomly  distribute 
contents  of  finger  bowls 
into  20  aquaria. 

4/11  9:00pm 

• 

m 

Laboratory  Procedures  (Continued) 


Date/Time 
of  Implemen¬ 
tation  of 
Procedure 

Certifications 

of  Performance 

of  Procedure 

Procedure 

Technician 

Laboratory 

Director 

Croup 

Director 

22.  Perform  the  follow¬ 
ing  activities: 

Every  day  after  introduction 

of  mysid  shrimp  into  aauar 

ia 

a  Record  salinity, 
temperature , 

Day  0 

4/11 

9 : 00pm 

dissolved 
oxygen  and  pH 

Day  1 

4/12 

6:00pm 

« 

9 

9 

in  each  aquarium 
{ record  in  log 

Day  2 

4/13 

4:00pm 

n 

9 

N 

book) 

Day  3 

4/14 

2:00pm 

m 

9 

M 

a  Record  obvious 
mortality,  for- 

Day  4 

4/15 

1 :00pm 

n 

9 

« 

mation  of  tubes 
or  burrows ,  and 

Day  5 

4/16 

2 :00pm 

m 

9 

9 

unusual  behavior 
patterns  of 

Day  6 

4/17 

3:00pm 

■ 

9 

9 

animals  (record 
in  log  book) 

Day  7 

4/18 

2:00pm 

m 

9 

■ 

Day  8 

4/19 

3:00pm 

m 

9 

n 

Day  9 

4/20 

3:00pm 

• 

9 

II 

Day  10 

4/21 

10:00am 

■ 

9 

9 

Every  2  days  after 

addition 

of  DS  and  final  addition 

e  Replace  75» 
of  ASW 

Day  2 

4/13 

■ 

N 

u 

Day  4 

4/15 

9 

• 

9 

Day  6 

4/17 

m 

■ 

■ 

Day  8 

4/19 

» 

9 

9 

23 .  At  end  of  10-day 
testing  period,  sieve 
sediment  in  each 

aquarium  through  4/21  10: 

90em-4 :00pm 

m 

9 

II 

0.5-mm  screen. 

Count  live  animals. 

Note  sublethal  responses. 

Laboratory  Procedures  (Continued) 


Procedure 


Date/Time 
of  Implemen¬ 
tation  of 
Procedure 


Certifications  of  Performance  of  Procedure 


Laboratory 

Technician  Director 


Group 

Director 


Suspended-Particulate-Phase  Bioassavs 

Sioassays  must  be  initiated  by  April  12,  1979  (2  weeks 
after  March  29,  1979,  date  of  dredged-sediment  collection). 
Maintain  14-hr  light  photoperiod  with  cool-white  fluorescent 
bulbs  mounted  approximately  0.5-1  m  above  tops  of  aquaria. 
Maintain  dissolved  oxygen  in  aquaria  at  >4  ppm. 

Cover  aquaria  to  prevent  salinity  changes. 


24.  Prepare  3  suspended- 
particulate-phase  samples. 

Follow  procedures  in 
Appendix  B  of  EPA/COE 
Implementation  Manual. 

In  particular: 

e  Clean  laboratory 

glassware  thoroughly  _ 3/29 

e  Remove  from  storage 
appropriate  volume 
of  each  sample  of  DS. 

Mix  as  thoroughly 
as  possible.  Combine 
with  ASW  in  1:4  ratio 
by  volume.  Shake  on 
automatic  shaker  for 
30  rain  at  100  oscil- 
lations/min.  Do  not 

allow  dissolved  oxygen  4/3  -  4/10 

to  reach  zero.  Settle 

for  1  hr.  Collect 

supernatant.  Store 

initial  volumes  of 

suspended  particulate 

phase  at  2-4*C.  Begin 

suspended-particulate- 

phase  bioassays  for 

each  tested  species 

(copepod,  mysid 

shrimp,  and  silver- 

side)  as  soon  as 

sufficient  suspended 

particular e  phase  is 

prepared.  Combine  all 

volumes  prior  to  use 

in  bioassays. 


25.  For  each  species 
tested  assign  treat¬ 
ments  (10%,  50%,  100% 
suspended-particulate 
phase),  control  (100% 
ASH),  and  replicates 
( 3  r  per  treatment  and 
control)  to  aquaria/ 
crystallizing  dishes. 


Copepod  4/10 _ 

Silversida  4/6,4/10 
Mysid  shrimp  4/10 


r 


Laboratory  Procedures  (Continued) 


Date/Time 
of  Implemen¬ 
tation  of 
Procedure 

Certifications 

of  Performance 

of  Procedure 

Procedure 

Technician 

Laboratory 

Director 

Group 

Director 

26.  For  each  species 
tested,  randomly 
position  aquaria/ 

Copepod  4/10 

Silverside  4/6,4/10 

N 

m 

M 

crystallizing  dishes 
(30)  in  environmental 
chamber  maintained 

Mvsid  shrimp  4/10 

at  20+l*C. 


27.  Establish  appro¬ 
priate  concentrations 
of  suspended  particu¬ 
late  phase  and  control 
water  in  aquaria/ 
crystallizing  dishes. 


Copepod  4/10 _ 

Silverside  4/6,4/10 
Mysid  shrimp  4/10 


28.  Randomly  distribute 
10  individuals  of  each 
species  into  each 
aquarium/crystallizing 
dish.  Cover  aquaria/ 
dishes. 


Copepod  4/10 _ 

Silverside  4/6,4/10 
Mysid  shrimp  4/10 


29.  Monitor  the  following 


variables: 

At  start  and 

end  of 

9<s-hr  testinq 

i  period 

•  Salinity, 

i  Copepod  4/10 

temperature 

Start  1 

dissolved 

of  1 

f Silverside  4/6,4/10 

oxygen,  and 
pH  in  each 

test 

!  Mvsid  shrimp 

4/10 

aquarium/ 

crystalliz- 

1  Copepod  4/14 

ing  dish 

End  I 

(record  in 

Of  ] 

[Silverside  4/10,4/14 

log  book ) 

test 

1  Mvsid  shrimp 

4/14 

Durinq  96-hr 

testinq  period 

•  Survival 

Start  of 

X 

( record 

test  (0  hr) 

in  log 
book) 

4  hr 

X 

8  hr 

X 

24  hr 

X 

48  hr 

X 

72  hr 

X 

End  of  test 

(96  hr)  _ X 


5-62 


.aboratory  Procedures  (Continued) 


Procedure 


Date/Time 
of  Implemen¬ 
tation  of 
Procedure 


Certifications  of  Performance  of  Procedure 


Laboratory 

Technician  Director 


Group 

Director 


Liquid-Phase  Bioassavs 

3ioassays  must  be  initiated  by  April  12,  1979  (2  weeks 
after  March  29,  1979,  date  of  dredged-sediment  collection). 
Maintain  14-hr  light  photoperiod  with  cool-white  fluorescent 
bulbs  mounted  approximately  0.5-1  m  above  tops  of  aquaria. 
Maintain  dissolved  oxygen  in  aquaria  at  >4  ppm. 

Cover  aquaria  to  prevent  salinity  changes. 

30.  Prepare  3  liquid-phase 
samples.  Follow  procedures 
in  Appendix  3  of  EPA/COE 
Implementation  Manual.  In 
particular: 

e  Clean  laooratory 

glassware,  filtration 

equipment,  and  filters  4/2  "  " 

(0.45  u> 

•  Remove  from  storage 
appropriate  volume  of 
each  sample  of  C5. 

Mix  as  thoroughly  as 
possible.  Combine 
with  ASW  in  1:4  ratio 
by  volume.  Shake  on 
automatic  shaker  for 
30  min  at  100  oscii- 
lations/min.  Do  not 

allow  dissolved  oxygen  4/3  -  4/10  _ “ _  _ " _  _ 

to  reach  zero.  Settle 
for  1  hr.  Collect 
supernatant  and  filter 
(centrifugation  may  be 
employed  if  needed  to 
expedite  filtration 
process).  Discard 
first  50  ml  of  filtrate 
passed  through  each 
filter.  Collect 
remainder  of  filtrate. 

Store  initial  volumes 
of  liquid  phase  at 
2-4'C.  Begin  liquid 
phase  bioassays  for 
each  tested  species 
(copepod,  mysid 
shrimp,  and  silverside) 
as  soon  as  sufficient 
liquid  phase  is  prepared. 

Combine  all  volumes  prior 
to  use  in  bioassays. 


31.  For  each  species 
tested,  assign  treat¬ 
ments  (10%,  50%,  100% 
liquid  phase),  control 
(100%  ASW),  and  repli¬ 
cates  (3  r  per  treat¬ 
ment  and  control )  to 
aquari  a/cry  stall  izmg 
dishes. 


Cooepod  4/10 _ 

Silverside  4/6,4/10 
Mysid  shrimp  4/10 
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Laboratory  Procedures  (Continued) 


Date/Time 

Certifications 

of  Performance 

of  Procedure 

of  Implemen- 

tation  of 

Laboratory 

Group 

Procedure 

Procedure 

Technician 

Director 

Director 

32.  For  each  species 
tested,  randomly 
position  aquaria/ 
crystallizing 
dishes  (30)  in 
environmental  chamber 
maintained  at  20+1'C. 


Copepod  4/10 _ 

Silverside  4/6,4/10 
Mvsid  shrimp  4/10 


33.  Establish  appro-  Copepod  4/10 _ 

priate  concentrations 

of  liquid  phase  and  Silverside  4/6,4/10 

control  water  in  aquari/ 

crystallizing  dishes.  Mysid  shrimp  4/10 


34.  Randomly  distribute  Copepod  4/10 _ 

10  individuals  of  each 

species  into  each  Silverside  4/6,4/10 

aquarium/crystallizing 

dish.  Cover  aquaria/  Mysid  shrimp  4/10 

dishes. 


35.  Monitor  the  following 
variables: 


At  start  and  end  of 


Salinity, 

Copepod  4/10 

temperature , 
dissolved 

Start| 
of  , 

Silverside  4/6,4/10 

a 

ft 

N 

oxygen,  and 
pH  in  each 

test  | 

Mysid  shrimp  4/10 

aquarium/ 

crystallizing 

1  Copepod  4/14 

dish  (record 
in  log  book )  . 

End 

of  J 

Isilverside  4/10,4/14 

N 

H 

N 

test  j 

[Mysid  shrimp  4/14 

During  96-hr  testing  period 


•  Survival  Start  of  _ X 

(record  test  (0  hr)  ” 

in  log 

book)  4  hr  X 

8  hr  X 

24  hr  X 

48  hr  X 

72  hr  X 


End  of  test 
(96  hr) 


X 


APPENDIX  B 


Raw  bioassay-related  data  are  presented  according  to 
the  following  sequence  -  liquid  phase  bioassays,  suspended 
particulate  phase  bioassays,  and  solid  phase  bioassays. 
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AD  -  A  1 22  621  ISLAND  END  RIVER  UHtLSEA  MflSSACMUStfT  i  Dt"T  AILED  RWUvJtCT 

REPORT  AND  ENVIRONMENTAL  ASSESSMENT  REVISED(U)  CORPS  OF 
ENGINEERS  WALTHAM  MA  NEW  ENGLAND  DIV  S  ANDON  ET  AL . 
UNCLASSIFIED  FEB  81  F/G  13/2 


MICROCOPV  RESOLUTION  TEST  CHART 


B.1  Liquid  Phase  Bioassays 


1 


Table  Bl.  Results  of  liquid  phase  bioassays  with  the  copepod, 
Acartia  tonsa3 


Treatment 
( Exposure 
Condition ) 

Repl i- 
cate 
(r) 

Number  of 

Survivors 

0  hr 

4  hr 

8  hr 

24  hr 

48  hr 

72  hr 

96  hr 

Culture  water 

1 

10 

10 

10 

10 

9 

9 

9 

control 

2 

10 

10 

10 

9 

8 

8 

8 

3 

10 

10 

10 

10 

10 

10 

10 

Mean  (x) 

: 

9.00  (90.0%) 

10%  liquid  phase 

Dredged 

1 

10 

10 

10 

10 

9 

9 

9 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

10 

10 

9 

8 

Dredged 

1 

10 

10 

10 

10 

10 

10 

9 

material  - 

2 

10 

10 

10 

9 

9 

9 

9 

Sample  B 

3 

10 

10 

10 

9 

9 

8 

8 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

8 

8 

7 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

9 

50%  liquid  phase 

Dredged 

1 

10 

10 

10 

9 

9 

9 

8 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

9 

9 

8 

8 

8 

Dredged 

1 

10 

10 

10 

10 

9 

9 

9 

material  - 

2 

10 

10 

10 

9 

8 

8 

7 

Sample  B 

3 

10 

10 

10 

9 

9 

9 

9 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

9 

9 

9 

9 

Sample  C 

3 

10 

10 

10 

10 

9 

8 

8 
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Table  Bl.  (Continued) 


Treatment 
(Exposure 
Condition ) 

Repli¬ 

cate 

(r) 

Number  of 

Survivors 

0  hr 

4  hr 

8  hr 

24  hr 

48  hr 

72  hr 

96  hr 

100%  liquid  phase 

Dredged 

1 

10 

10 

10 

10 

5 

5 

4 

material  - 

2 

10 

10 

9 

9 

8 

8 

8 

Sample  A 

3 

10 

10 

10 

8 

6 

6 

4 

Mean  (x 

)  : 

5.33 

(53.3%) 

Dredged 

1 

10 

10 

10 

9 

7 

7 

5 

material  - 

2 

10 

10 

10 

8 

6 

5 

5 

Sample  B 

3 

10 

10 

9 

9 

9 

8 

8 

Mean  (x ) : 

6.00 

(60.0%) 

Dredged 

1 

10 

10 

9 

5 

3 

3 

3 

material  - 

2 

10 

10 

10 

10 

10 

9 

9 

Sample  C 

3 

10 

10 

10 

9 

7 

6 

6 

Mean  (x): 

6.00 

(60.0%) 

aBioassays  were  conducted  at  20+1 *C  in  200-ml  crystallizing 
dishes.  A  14-hr  light  (><'1200  uw/cnr  at  surface  of  dishes)  and 
10-hr  dark  photoperiod  was  maintained  with  cool-white  fluorescent 
bulbs.  Test  media  were  not  aerated.  Dissolved  oxygen  concentrations 
in  the  media  ranged  from  6. 0-6. 7  ml/1  at  the  start  of  the  bioassays 
to  5. 9-6. 6  ml/1  at  the  end  of  the  tests.  pH  varied  from  7. 6-7. 9 
(start  of  bioassays)  to  7. 4-7. 9  (end  of  bioassays).  Salinity  was 
maintained  at  30-31  ppt. 
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Table  B2.  Results  of  liquid  phase  bioassays  with  the  mysid  shrimp, 
Mysidopsis  bahiaa 


Treatment 
( Exposure 
Condition ) 

Repl  i- 
cate 
(r) 

Number  of 

Survivors 

0  hr 

4  hr 

8  hr 

24  hr 

48  hr 

72  hr 

96  hr 

Culture  water 

1 

10 

10 

10 

10 

10 

10 

10 

control 

2 

10 

10 

10 

10 

10 

10 

10 

3 

10 

10 

1G 

10 

10 

10 

9 

Mean  ( x )  : 

9.67  (96.7%) 

10%  liquid 

phase 

Dredged 

1 

10 

10 

10 

9 

9 

9 

9 

material 

- 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

9 

9 

material 

- 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  B 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

9 

9 

9 

9 

9 

material 

- 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  C 

3 

10 

10 

10 

10 

10 

9 

9 

50%  liquid 

phase 

Dredged 

1 

10 

10 

10 

10 

10 

10 

9 

material 

- 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

9 

9 

9 

9 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material 

- 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  B 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material 

- 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

10 
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Table  B2.  (Continued) 


Treatment 
(Exposure 
Condition ) 

Repl 

cate 

(r) 

i- 

Number  of 

Survivors 

0  hr 

4  hr 

8  hr 

24  hr 

48  hr 

72  hr 

96  hr 

100%  liquid  phase 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

9 

9 

9 

Sample  A 

3 

10 

10 

10 

10 

10 

10 

10 

Mean 

(x)  : 

9.67 

(96.7%) 

Dredged 

1 

10 

10 

10 

10 

10 

9 

9 

material  - 

2 

10 

10 

10 

9 

9 

9 

9 

Sample  B 

3 

10 

10 

10 

10 

10 

10 

10 

Mean 

(x) : 

9.33 

(93.3%) 

Dredged 

1 

10 

10 

10 

10 

9 

8 

5 

material  - 

2 

10 

10 

10 

9 

9 

8 

8 

Sample  C 

3 

10 

10 

10 

10 

8 

6 

6 

Mean 

(x): 

6.33 

(63.3%) 

aBioassays  were  conducted  at  20+1 *C  in  200-ml  crystallizing 
dishes.  Animals  were  fed  live  48-hr-old  Artemia  (brine  shrimp) 
nauplii  at  a  rate  of  j*1  ml  of  culture/d ish/day.  A  14-hr  light 
(-^1200  uw/cm2  at  surface  of  dishes)  and  10-hr  dark  photoperiod  was 
maintained  with  cool-white  fluorescent  bulbs.  Test  media  were  not 
aerated.  Dissolved  oxygen  concentrations  in  the  media  ranged  from 
6. 2-6.9  ml/1  at  the  start  of  the  bioassays  to  6. 0-6. 6  ml/1  at  the  end 
of  the  tests.  pH  varied  from  7. 7-7. 9  (start  of  bioassays)  to  7. 4-7. 8 
(end  of  bioassays).  Salinity  was  maintained  at  30-31  ppt. 


Table  B3 .  Results  of  liquid  phase  bioassays  with  the  Atlantic 
silverside,  Menidia  menidia3 


Treatment  Repli 

{Exposure  cate 

Condition)  (r) 

Number  of 

Survivors 

0  hr 

4  hr 

8  hr 

24  hr 

48 

hr  72  hr 

96  hr 

Culture  water  1 

10 

10 

10 

10 

10 

10 

10 

control 

2 

10 

10 

10 

10 

10 

10 

10 

3 

10 

10 

10 

10 

10 

10 

10 

Mean  ( x ) : 

10.0  (100.0%) 

10%  liquid 

phase 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  B 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

10 

50%  liquid 

phase 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  B 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material 

2 

10 

10 

10 

10 

9 

9 

9 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

10 
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Table  B3.  (Continued) 


Number  of  Survivors 

Treatment  Repli-  _ _ _ 

(Exposure  cate 

Condition)  (r)  0  hr  4  hr  8  hr  24  hr  48  hr  72  hr  96  hr 


100%  liquid  phase 


Dredged 

1 

10 

10 

10 

material  - 

2 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

Mean 

(x)  : 

Dredged 

1 

10 

10 

10 

material  - 

2 

10 

10 

10 

Sample  B 

3 

10 

10 

10 

Mean 

(x) : 

Dredged 

1 

10 

10 

10 

material  - 

2 

10 

10 

10 

Sample  C 

3 

10 

10 

10 

Mean 

(X)  J 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10.0  (100.0%) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10.0 

(100.0%) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10.0 

(100.0%) 

Table  B4.  Results  of  suspended  particulate  phase  bioassays  with 
the  copepod,  Arcartia  tonsaa 


Number  of  Survivors 

Treatment  Repli-  _ 

(Exposure  cate 

Condition)  (r)  0  hr  4  hr  8  hr  24  hr  48  hr  72  hr  96  hr 


Culture  water 

1 

10 

10 

control 

2 

10 

10 

3 

10 

10 

Mean 

(x): 

10%  suspended  particulate  phase 


Dredged 

1 

10 

10 

material  - 

2 

10 

10 

Sample  A 

3 

10 

10 

Dredged 

1 

10 

10 

material  - 

2 

10 

10 

Sample  B 

3 

10 

10 

Dredged 

1 

10 

10 

material  - 

2 

10 

10 

Sample  C 

3 

10 

10 

50%  suspended 

particulate 

phase 

Dredged 

1 

10 

10 

material  - 

2 

10 

10 

Sample  A 

3 

10 

10 

Dredged 

1 

10 

10 

material  - 

2 

10 

10 

Sample  B 

3 

10 

10 

Dredged 

1 

10 

10 

material  - 

2 

10 

10 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

8 

8 

10 

10 

10 

10 

10 

9.33  (93.3%) 


9 

9 

8 

8 

8 

10 

10 

10 

10 

10 

9 

9 

8 

7 

7 

10 

10 

10 

9 

9 

10 

10 

10 

10 

9 

10 

9 

8 

8 

7 

10 

9 

9 

8 

8 

10 

10 

9 

9 

9 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

10 

10 

9 

8 

8 

10 

10 

10 

9 

9 

10 

8 

8 

8 

8 

10 

10 

10 

10 

10 

9 

9 

9 

8 

8 

10 

10 

9 

9 

9 

Table  B4 .  (Continued) 


Treatment 
(Exposure 
Condition ) 

Repli¬ 

cate 

(r) 

Number  of 

Survivors 

0  hr 

4  hr 

8  hr 

24  hr 

48  hr 

72  hr 

96  hr 

100%  suspended 

particulate 

phase 

Dredged 

1 

10 

10 

10 

9 

/ 

5 

5 

material  - 

2 

10 

10 

9 

S 

8 

8 

7 

Sample  A 

3 

10 

10 

10 

10 

8 

6 

4 

Mean 

(x  )  : 

5.33 

( 53.3%) 

Dredged 

1 

10 

10 

10 

10 

9 

8 

5 

material  - 

2 

10 

10 

10 

9 

6 

4 

4 

Sample  B 

3 

10 

10 

10 

10 

9 

8 

8 

Mean 

(  X  )  : 

5.67 

(56.7%) 

Dredged 

1 

10 

10 

9 

8 

5 

3 

3 

material  - 

10 

10 

10 

10 

9 

5 

5 

Sample  C 

3 

10 

10 

9 

7 

7 

7 

7 

Mean 

(x)  : 

5.00 

(50.0%) 

aBioassays  were  conducted  at  20+1'C  in  200-ml  crystallizing 
dishes.  A  14-hr  light  (^1200  yw/cm^  at  surface  of  dishes)  and 
10-hr  dark  photoperiod  was  maintained  with  cool-white  fluorescent 
bulbs.  Test  media  were  not  aerated.  Dissolved  oxygen  concentrations 
in  the  media  ranged  from  6. 1-6. 9  ml/1  at  the  start  of  the  bioassays 
to  5. 8-6. 6  ml/1  at  the  end  of  the  tests.  pH  varied  from  7. 7-7. 9 
(start  of  bioassays)  to  7. 4-7. 9  (end  of  bioassays).  Salinity  was 
maintained  at  30-31  ppt. 
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Table  B5.  Results  of  suspended  particulate  phase  bioassays  with 
the  mysid  shrimp,  Mysidopsis  bahiaa 


Treatment 
( Exposure 
Condition ) 

Repli¬ 

cate 

(r) 

Number  of 

Survivors 

0  hr 

4  hr 

8  hr 

24  hr 

48  hr 

72  hr 

96  hr 

Culture  water 

1 

10 

10 

10 

10 

9 

9 

9 

control 

2 

10 

10 

10 

10 

10 

10 

10 

3 

10 

10 

10 

10 

10 

10 

9 

Mean  ( x ) : 

9.33  (93.3%) 

10%  suspended 

particulate 

phase 

Dredged 

1 

10 

10 

10 

10 

10 

9 

9 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  B 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

10 

50%  suspended 

particulate 

phase 

Dredged 

1 

10 

10 

10 

9 

9 

9 

9 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

9 

7 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  B 

3 

10 

10 

10 

10 

9 

9 

9 

Dredged 

1 

10 

10 

10 

10 

9 

9 

9 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

9 
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Table  B5.  (Continued) 


Treatment 
( Exposure 
Condition ) 

Repl i- 

Number  of 

Survivor 

c 

cate 

(r )  0 

hr 

4  hr 

8  hr 

24  hr 

48  hr  72 

hr 

■> 6  nr 

100%  suspended  particn 

late 

prias 

•  0 

Dredgeu 

1 

1  u 

10 

iu 

10 

9 

7 

/ 

material  - 

2 

10 

10 

if 

8 

6 

6 

“j 

Sample  A 

3 

10 

10 

10 

10 

10 

9 

s 

Mean  ( x  )  : 

6 . 

(  6  6 . 7  %  ) 

Dredged 

i 

10 

10 

10 

10 

10 

9 

9 

material  - 

2 

10 

10 

10 

9 

Q 

9 

8 

Sample  B 

3 

10 

10 

10 

1 0 

8 

6 

6 

Mean  ( x  )  : 

7  67 

(76.7%) 

Dredged 

1 

10 

10 

10 

9 

9 

8 

d 

material  - 

2 

10 

10 

10 

6 

4 

4 

2 

Sample  C 

3 

10 

10 

10 

8 

5 

5 

5 

Mean  ( x  )  : 

5.00 

(50.0%) 

aBioassays  were  conducted  at  20+^l°C  in  200-ml  crystallizing 
dishes.  Animals  were  fed  live  48-hr-old  Artemia  (brine  shrimp) 
nauplii  at  a  rate  of  j'I  ml  of  culture/dish/day .  A  14-hr  light 
(>''1200  um/cm^  at  surface  of  dishes)  and  10-hr  dark  photoperiod 
was  maintained  with  cool-white  fluorescent  bulbs.  Test  media  were 
not  aerated.  Dissolved  oxygen  concentrations  in  the  media  ranged 
from  6. 5-6. 9  ml/1  at  the  start  of  the  bioassays  to  6. 0-6. 8  ml/1  at 
the  end  of  the  tests.  pH  varied  from  7. 7-7. 9  (start  of  bioassays) 
to  7. 4-7. 9  (end  of  bioassays) .  Salinity  was  maintained  at 
30-31  ppt. 
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Table  B6.  Results  of  suspended  particulate  phase  bioassays  with 
the  Atlantic  silverside,  Menidia  menidia3 


Treatment 
( Exposure 
Condition ) 

Repli¬ 

cate 

(r) 

Number  of 

Survivors 

0  hr 

4  hr 

8  hr 

24  hr 

48  hr 

72  hr 

96  hr 

Culture  water 

1 

10 

10 

10 

10 

10 

10 

10 

control 

2 

10 

10 

10 

10 

10 

10 

10 

3 

10 

10 

10 

10 

10 

10 

10 

Mean  (x! 

1  : 

10.0  (100.0%) 

10%  suspended 

particulate 

phase 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  B 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

10 

50%  suspended 

particulate 

phase 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  A 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  B 

3 

10 

10 

10 

10 

10 

10 

10 

Dredged 

1 

10 

10 

10 

10 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

10 
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Table  B6.  (Continued) 


Treatment 
( Exposure 
Condition i 


Number  of  Survivors 

Repli-  _ 

cate 

(r)  0  hr  4  hr  8  nr  24  hr  48  hr  72  hr  yt 


100%  ■auspe.  ded  pa rt  ic : ;  ate  phase 


Dr edq  u  r 

1 

10 

10 

10 

iO 

10 

10 

1 0 

material  - 

2 

10 

10 

10 

10 

10 

10 

1 0 

Sample  A 

3 

10 

10 

13 

j  0 

10 

10 

10 

Mean 

( x )  : 

10.0 

( 100.0%) 

Dredged 

1 

10 

10 

10 

10 

10 

10 

material  - 

-> 

10 

10 

10 

10 

10 

10 

10 

Sample  B 

10 

10 

10 

10 

10 

10 

10 

Mean 

(x)  : 

10.3 

(100.0%) 

Dredged 

1 

10 

10 

10 

7  O 

X  ‘  • 

10 

10 

10 

material  - 

2 

10 

10 

10 

10 

10 

10 

10 

Sample  C 

3 

10 

10 

10 

10 

10 

10 

10 

Mean 

( x )  : 

10.0 

(100.0%) 

aBioassays  were  conducted  at  20_+lcC  in  19-1  aquaria.  A  14-hr 
light  (^1200  pw/cm2  at  surface  of  aquaria)  and  10-hr  dark  photo¬ 
period  was  maintained  with  cool-white  fluorescent  bulbs.  Test  media 
were  not  aerated.  Dissolved  oxygen  concentrations  in  the  media 
ranged  from  6, 0-7.1  ml/1  at  the  start  of  the  bioassays  to  5. 0-5. 9  ml/1 
at  the  end  of  the  tests.  pH  varied  from  7. 7-8.0  (start  of  bioassays) 
to  7. 3-7. 9  (end  of  bioassays).  Salinity  was  maintained  at  30-32  ppt. 
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SUMMARY 


The  proposed  oceanic  discharge  of  dredged  material  from 
Island  End  River,  Chelsea,  Massachusetts,  to  the  Boston  "Foul 
Area"  is  ecologically  acceptable  as  judged  by  the  bioassay- 
related  criterion  employed  in  this  evaluation.  Total  (combined) 
survival  of  mysid  shrimp  (Neomysis  amer icana) ,  the  hard  clam 
(Mercenaria  mercenar ia) ,  and  sandworm  (Nereis  virens)  exposed 
for  10  days  to  reference  (disposal-site)  sediment  and  the  solid 
phase  of  a  composite  sample  of  dredged  material  collected  from 
three  sampling  stations  was  not  significantly  different 
(a  *  0.05). 
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1 .  INTRODUCTION 


The  major  objective  of  this  evaluation  is  to  assess  the 
ecological  acceptability  of  the  proposed  oceanic  discharge 
of  dredged  material  from  Island  End  River,  Chelsea,  Massachu¬ 
setts  (Figure  1),  to  the  Boston  "Foul  Area."  The  evaluation 
addresses  only  the  solid  phase  of  the  dredged  material.  An 
earlier  investigation  (Contract  No.  DACW33-79-M-0778 )  was 
conducted  with  liquid,  suspended  particulate,  and  solid 
phases  of  the  material.  The  previous  investigation  indicated 
no  unacceptable  ecological  hazard  associated  with  the  two 
aqueous  phases  and  an  unacceptable  danger  related  to  the 
solid  phase.  However,  previous  solid-phase  testing  was  not 
performed  with  reference  sediment  collected  from  the  proposed 
disposal  site.  Therefore,  a  definitive  conclusion  regarding 
the  ecological  acceptability  of  the  solid  phase  could  not  be 
reached. 

This  evaluation  consists  of  four  principal  sections  in 
addition  to  the  Introduction.  The  first  section,  which 
precedes  the  Introduction,  summarizes  the  ecological  accept¬ 
ability  of  the  proposed  discharge  operation.  The  second 
section  reviews  the  methods  and  materials  employed  in  the 
evaluation.  The  third  section  presents  important  results  of 
the  evaluation.  The  last  section  lists  references  cited  in 
the  evaluation. 

The  evaluation  contains  two  appendices.  Appendix  A 
details  laboratory  procedures  employed  for  preparing  dredged 
material  and  conducting  bioassays.  The  appendix  also  serves 
as  a  quality-control  document.  Appendix  B  contains  all 
unanalyzed  bioassay-related  data.  Only  data  directly  relevant 
to  the  ecological  evaluation  of  the  proposed  discharge  opera¬ 
tion  are  presented  in  the  main  body  of  the  evaluation. 

-1- 
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Figure  1.  Location  of  dredging  site.  Sampling  stations  for  dredged  material 
are  schematically  depicted  in  inset. 


-2- 
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2.  METHODS  AND  MATERIALS1 


Dredged  material  was  collected  from  three  sampling 
stations  in  Island  End  River  (Figure  1)  during  1000-1200  on 
September  19,  1979.  Material  was  collected  from  the  vessel 
Bobby  L  III  by  representatives  of  the  New  England  Division  of 
the  Corps  of  Engineers  (supervisor  was  Mr.  Roy  S.  Clark). 

Mr.  Timothy  J.  Ward  and  Mr.  Robert  L.  Boeri,  Energy  Resources 
Company  Inc.  (ERCO),  observed  the  collection  efforts. 

Station  A  was  located  near  the  mouth  of  the  river  at 
approximately  1,000  m  from  the  river's  eastern  shore.  Depth 
of  water  at  the  station  was  about  2-3  m.  Station  B  was 
situated  upriver  from  Station  A  and  approximately  500  m  from 
the  eastern  shore  of  the  river  (depth  of  water  was  about 
2  m) .  Station  C  was  located  upriver  from  Station  B  and 
approximately  500  m  from  the  eastern  shore  (water  depth  was 
about  2m).  At  each  station,  two  samples  of  dredged  material 
were  collected  with  a  Van  Veen  grab.  Each  set  of  samples  was 
placed  in  a  15-1  bag,  which  was  assigned  an  identification 
number  (Station  A:  GEB-4-79;  Station  B:  GEB-5-79;  Station  C 
GEB-6-79) .  The  bags  were  transported  immediately  to  ERCO's 
Bioassay  Laboratory  in  Cambridge,  Massachusetts.  Bags  were 
put  into  cold  storage  (2-4*  C)  at  the  laboratory  at  1400  on 
September  19,  1979.  Material  in  the  bags  was  composited 
just  prior  to  initiating  solid-phase  bioassays. 

Solid-phase  bioassays  were  conducted  accord  j  to 
procedures  described  in  Appendix  F  of  the  manual  entitled 
Ecological  Evaluation  of  Proposed  Discharge  of  Dredged 
Material  into  Ocean  Waters  (U.S.  EPA  and  COE,  1977). 


iLaboratory  procedures  used  to  prepare  dredged  material 
and  conduct  bioassays  are  described  in  detail  in  Appendix  A 
of  this  evaluation. 
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Species  employed  in  bioassays  were  mysid  shrimp  (Neomysis 
americana) ,  the  hard  clam  ( Mercenar ia  mercenaria) ,  and 
sandworm  (Nereis  virens ) .  Mysid  shrimp  and  hard  clams  were 
obtained  from,  respectively,  Sea  Plantations,  Inc.,  Salem, 
Massachusetts,  and  Long  Island  Shellfish,  Inc.,  West  Sayville, 
New  York.  Sandworms  were  acquired  from  a  commercial  supplier 
in  Boston.  Animals  were  acclimated  in  artificial  seawater 
for  at  least  5  days  prior  to  initiation  of  testing.  All 
species  were  tested  in  the  same  aquaria  (38-1  capacity)  at 
20+l°C.  Water  exchange  (artifical  seawater)  in  aquaria  was 
by  the  replacement,  as  compared  to  the  flow-through,  method. 
During  testing,  mysid  shrimp  were  fed  live  48-hr-old  Artemia 
(brine  shrimp)  nauplii  at  a  rate  of  approximately  10  ml  of 
culture/aquarium/day . 

Control  (culture)  sediment  employed  in  the  tests  was 
collected  on  September  19,  1979,  from  the  intertidal  zone  of 
Nahant  Beach.  The  sediment,  which  was  collected  by  Mr.  Ward 
and  Mr.  Boeri,  consisted  primarily  of  sand.  Reference 
(disposal-site)  sediment  used  in  the  tests  was  collected  at 
approximately  1100  on  September  25,  1979,  from  a  single 
sampling  station  located  about  1  nautical  mile  west  of  the 
"A”  buoy  at  the  center  of  the  Foul  Area.  The  sediment  was 
collected  with  a  Van  Veen  grab  operated  from  the  vessel 
Bobby  L  III  by  representatives  of  the  Corps  (Mr.  Ward  and 
Mr.  Boeri  were  observers).  Depth  of  water  at  the  sampling 
station  was  approximately  80  m.  The  sediment  was  put  in 
plastic  bags  and  placed  in  cold  storage  (2-4°C)  at  ERCO's 
Toxicology  Laboratory  at  1700  on  September  25,  1979. 


3.  RESULTS 


The  three  samples  of  dredged  material  employed  in  the 
evaluation  consisted  primarily  of  gray  to  black  clay  and 
silt  (visual  determinations).  Mya  shells  were  observed  :  r. 
Sample  A  and  live  Nereis  were  noted  in  Samples  B  and  C.  The 
reference  (disposal-site)  sediment  was  similar  in  texture  to 
the  samples  of  dredged  material  and  contained  starfish  and 
sea  cucumbers. 

Data  generated  by  solid  phase  bioassays  with  mysid 
shrimp,  the  hard  clam,  and  sandworm  are  presented  in  Table  B1 
(Appendix  B).  Mean  survival  of  hard  clams  and  sandworms 
exposed  for  10  days  to  dredged  material  was  relatively  high, 
i.e.,  92-100%.  Mean  survial  of  mysid  shrimp  exposed  to  the 
material  was  only  75%.  However,  shrimp  exposed  to  reference 
sediment  exhibited  the  same  average  survival. 

Analysis  of  total  (combined)  survival  data  for  the  three 
test  species  is  presented  in  Table  1.  Survival  of  control 
animals  was  greater  than  90%,  thus  allowing  a  comparison  of 
total  survival  of  organisms  exposed  to  reference  sediment  and 
dredged  material.  These  survival  data  exhibited  homogeneous 
variances  (Cochran's  test),  thereby  permitting  a  parametric 
one-way  analysis  of  variance  (ANOVA)  to  be  performed  with 
nontrans formed  data.  The  ANOVA  indicates  no  statistically 
significant  difference  (ct  =  0.05)  in  survival  of  animals 
exposed  to  the  reference  sediment  and  dredged  material. 
Therefore,  it  is  concluded  that  the  dredged  material  (solid 
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phase)  is  ecologically  acceptable  for  discharge  to  oceanic 

waters . 1 


^■Paragraph  37,  page  F17,  Appendix  F  of  the  EPA  and  COE 
manual  for  dredged  material  (U.S.  EPA  and  COE,  1977)  states 
that  a  solid  phase  has  "real  potential  for  causing  environ¬ 
mentally  unacceptable  impacts  on  benthic  organisms  [only  if] 
difference  in  mean  survival  between  animals  in  the  control 
and  test  sediments  is  statistically  significant  and  [emphasis 
added]  greater  than  10  percent." 
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APPENDIX  A 


LABORATORY  PROCEDURES  FOR  PREPARING  DREDGED  MATERIAL  AND  CONDUCTING  SIOASSAYS - 


Date/Time 
of  Implemen¬ 
tation  of 
Procedure 

Cert  if ications 

of  Performance 

of  Procedure 

Procedure 

Aquatic 

Toxicologist 

Laboratory 

Director 

Divis ion 
Director 

1.  Store  control  sediment 

CS  9/19/79 

-fuJ 

(CS),  reference  sediment 
(RS)  and  dredged  sediment 
(DS)  at  2-4*  C  in  sepa- 

RS  9/25/79 

It 

/ 

ft 

« 

rate  containers.  Mix 
sediment  in  each  container 
as  thoroughly  as  possible. 

DS  9/19/79 

ft 

ft 

« 

Solid' 

-phase  Bioassavs 

Bioassavs  must  be  initiated  by  October  3,  1979  (2  weeks 
after  September  19,  1979,  date  of  dredged  sediment  collection). 
Maintain  dissolved  oxygen  in  aquaria  at  >4  ppm. 

Cover  aquaria  to  prevent  salinity  changes. 


2.  Remove  CS  and  RS  from 

storage  and  wet  sieve 

through  1-mm  mesh  into 

separate  containers.  (Use 

minimum  volume  of  arti-  9/26  1000 

ficial  sea  water  {ASW] 

of  salinity  of  30  ppt 

for  sieving  purposes.) 

Place  nonliving  material 
remaining  on  sieve  in 
appropriate  containers. 


3.  Mix  CS  and  RS  in 
respective  containers 
and  allow  to  settle 

for  6  hr.  9/26  1000 


4.  Decant  ASW  and  mix 

CS  and  RS  as  thoroughly 

as  possible.  9/26  1600 


5.  Assign  treatments 
(CS,  RS,  DS)  and  repli¬ 
cates  (5  r)  to  aquaria.  9/26  1615 


6.  Randomly  position 
aquaria  (15)  in  environ¬ 
mental  chamber  maintained 
at  20+l‘C.  9/26  1630 


^This  document  is  a  copy  of  the  work  sheet  that  was  used  during  the  evaluation. 
The  document  differs  from  the  work  sheet  in  that  dates/times  appear  in  typed  form  and 
certifications  were  added  at  a  single  time  after  the  dates/times  were  typed. 
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Laboratory  Procedures  (Continued) 


Date/Tiae 
of  Implemen¬ 
tation  of 
Procedure 

Certifications 

of  Performance 

of  Procedure 

Procedure 

Aquatic 

Toxicologist 

Laboratory 

Director 

Division 

Director 

7.  Partially  fill  aquaria 
with  ASW. 

9/26  1630 

n 

m 

N 

8.  Place  30  hub  of  CS 
in  5  control  aquaria. 
Place  30  ram  of  RS  in  each 
remaining  aquarium.  Fill 
1st  aquarium  to  MO  mm, 
then  2nd  aquarium  to 
HO  mm,  .....  and 
finally  ISth  aquarium  to 
HO  mm.  Repeat  sequence 
until  aquaria  are  filled 
to  MO  mm.  Repeat 
sequence  again  until 
aquaria  are  filled  to 
HO  mm.  This  procedure 
will  help  to  ensure  that 
CS  and  RS  in  all  aquaria 
are  homogeneous.  Store 
remaining  CS  and  RS  at 
2-4*C  for  later  use. 


9/26  1645 


9.  Replace  ASW  1  hr  after 
CS  and  RS  have  been  added 
to  aquaria.  Do  not  dis¬ 
turb  sediment  during 
replacement. 


9/26  1745 


10.  Select  300  hard  clams 
from  holding  tanks  and 
randomly  distribute  into 
15  finger  bowls.  Follow 
same  procedure  for 
3andworms . 


9/26  1300 


11.  Randomly  distribute 
contents  of  each  set  of 
15  finger  bowls  into 
15  aquaria. 


9/26  1745 


12.  If  necessary,  replace 
754  of  ASW  24  hr  after 
animals  are  introduced 
into  aquaria. 


! Not  necessary) 


13.  Acclimate  animals  for 
48  hr.  At  end  of  this 
time  period,  remove  dead 
animals  and  replace  with 
live  animals. 


9/26-9/28 
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Laboratory  Procedures  (Continued! 

Date/Time 

Certifications 

of  Performance 

of  Procedure 

of  Implemen¬ 
tation  of 

Aquatic 

LaDoratory 

Division 

Procedure 

Procedure 

Toxicologi  st 

Di rector 

Di rector 

14.  During  acclimation 
period,  remove  appro¬ 
priate  volume  of  DS  from 
storage  and  wet-sieve 
through  1-mra  mesh  into 

1  container.  Use  mini¬ 
mum  volume  of  ASW  for 

9/27  0830 

■ 

i 

n 

sieving  purposes.  Place 
nonliving  material  remain¬ 
ing  on  sieve  in  container. 

15.  Mix  material  in 
container  and  allow  to 
settle  for  6  hr. 

9/27  0900-1500 

m 

M 

1 

. 

.  _  _  1 

16.  Decant  ASW  and  mix  OS 
as  thoroughly  as  possible. 

9/27  1500 

m 

■ 

m 

17.  Place  15  mm  of  DS  in 

5  dredged-mater ial  aquaria. 
Employ  basic  strategy 

9/28  0830 

m 

II 

j 

1 

N 

identified  in  Step  8. 

18.  Remove  remaining  CS 
and  RS  from  storage. 

Warm  to  test  temperature 
(20+1*0 .  Add  15  mm  of  CS 
to  each  control  aquarium 
and  15  mm  of  RS  to  each 

9/28  0900 

m 

« 

n 

reference  aquarium. 

Employ  basic  strategy 
identified  in  Step  8. 

19.  Replace  75»  of  ASW 

1  hr  after  addition  of  DS 
and  final  addition  of 

9/28  1000 

• 

■ 

■ 

CS  and  RS. 

20.  Select  300  mysid 
shrimp  from  holding  tank 
and  randomly  distribute 
into  15  finger  bowls. 

9/28  0930 

■ 

N 

■ 

21.  Randomly  distribute 
contents  of  finger  bowls 
into  15  aquaria. 

9/28  1015 

n 

• 

m 
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Laboratory  Procedures  (Continued) 


Procedure 


Date/Time 
of  Implemen¬ 
tation  of 
Procedure 


Certifications  of  Performance  or  Procedure 


Aquatic  Laooratory 

Toxicologist  Director 


Li  vis  ion 
Di rector 


22.  Perform  the  follow¬ 
ing  activities: 

Every  day  after  introduction 
of  mysid  snrimo  into  aquaria 

e  Record  salinity, 
temperature, 
dissolved 


oxygen  and  pH 

Day  1 

9/29 

* 

" 

in  each  aquarium 
(record  in  log 

Day  2 

9/30 

a 

. 

.. 

book) 

Day  3 

10/1 

a 

*» 

e  Record  obvious 
mortality,  for- 

Day  4 

10/2 

a 

N 

« 

mation  of  tubes 
or  burrows,  and 

Day  5 

10/3 

■ 

H 

a 

unusual  behavior 
patterns  of 

Day  6 

10/4 

■ 

n 

a 

animals  (record 
in  log  book) 

Day  7 

10/5 

a 

» 

m 

Day  8 

10/6 

m 

a 

a 

Day  9 

10/7 

■ 

a 

a 

Day  10 

10/8 

* 

a 

a 

Everv  2  days  after 

/ 

addition 

of  DS  and  final  add 

ition 

of  CS  and  RS  into  aquaria 

e  Replace  7  5» 
of  ASW 

Day  2 

9/30 

■ 

a 

a 

Day  4 

10/2 

a 

a 

. 

Day  6 

10/4 

a 

a 

a 

Day  8 

10/6 

m 

H 

a 

23.  At  end  of  10-day 
testing  period,  sieve 
sediment  in  each  aquarium 
through  0.5-mm  screen.  _ 

10/8/9 

m 

a 

a 

Count  live  animals. 

Note  sublethal  responses. 
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ECONOMIC  ANALYSIS 

SECTION  A 

ANALYSIS  OF  PROJECT  COSTS  AND  BENEFITS 


1.  This  appendix  contains  the  detailed  analyses  of  the  benelits  and  costs 
ot  the  alternative  plans.  Benefits  and  costs  are  calculated  and  compared 
for  each  alternative  to  determine  each  plan's  economic  feasibility.  Section  B 
of  this  appendix  contains  a  detailed  economic  analysis  of  the  proposed 
channel  depth  and  width. 


METHODOLOGY 


2.  Benefits  attributable  to  the  federal  project  are  derived  from  increased 
use  of  the  Island  End  River  for  recreational  boating.  At  the  present  time, 
recreational  use  of  the  Island  End  River  is  nonexistent.  By  dredging  a 
channel  to  the  site  of  the  proposed  marina,  the  federal  project  would  permit 
the  City  of  Chelsea  to  feasibly  develop  the  marina  in  accordance  with  its 
development  plans  for  the  Chelsea  Naval  Hosptial  site.  This  would  also 
expand  the  supply  of  safe  and  convenient  mooring  spaces.  Given  the 
present  backlog  of  applications  for  mooring  spaces  in  the  Boston  area,  and 
the  expected  continued  growth  of  recreational  boating,  the  benefits  resulting 
from  this  project  are  expected  to  be  net  benefits  to  the  national  economy. 
That  is,  the  opportunities  for  recreational  boating  will  be  new  opportunities 
that  would  not  be  available  otherwise,  and  are  not  due  merely  to  the 
transference  of  boating  benefits  from  other  areas. 

3.  Benefits  are  calculated  in  economic  terms  by  estimating  the  annual 
return  to  boat  owners  as  if  the  boats  were  "for  hire."  This  is  a  measure 
of  the  boat  owners  "willingness  to  pay"  for  recreational  benefits.  The  ideal 
percentage  of  return  is  considered  the  maximum  return  that  could  be  expect¬ 
ed  with  full  unrestricted  use  of  the  harbor.  At  the  present  time,  the 
actual  return  is  0%  of  the  ideal.  With  the  proposed  improvements,  actual 
return  would  range  up  to  100%  of  the  ideal  return  depending  upon  the  type 

of  boat. 


PROJECTIONS  OF  THE  RECREATIONAL  BOAT  FLEET 


4.  Projections  of  recreational  boat  use  in  the  Island  End  River  w'ere 
required  to  establish  the  economic  benefits  of  the  project  as  well  as  to 
determine  the  required  mooring  area  and  channel  dimensions. 

5.  Because  there  is  currently  no  recreational  boating  in  the  Island  End 
River  projections  of  future  use  were  made  based  on  the  types  of  boats 
observed  at  four  nearby  marinas.  Four  marinas  in  the  greater  Boston  area 
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that  were  considered  to  be  representative  of  the  Island  End  River  site  were 
examined.  The  locations  of  the  marinas  are  shown  in  Figure  6-1.  The 
marinas  selected  were  fairly  large  and  privately  owned  and  operated.  The 
Boston  Harbor  Marina,  Norwood  Marina  and  the  Tern  Harbor  Marina  were 
considered  representative  due  to  their  locations  on  rivers  with  fairly  s  tallow 
depths,  and  the  availability  of  shore  facilities  similar  to  those  proposed  for 
the  Island  End  River  Marina.  The  Constitution  Marina  was  selected  due  to 
its  comparable  size  and  its  nearby  location. 

6.  Inventories  were  taken  by  visually  classifying  moored  boats  by  size 
and  type.  The  observations  were  made  on  a  weekday  morning  during  the 
summer.  The  results  of  the  surveys  are  shown  in  Tables  6-1  through  6-5. 
Table  6-5  shows  the  average  mix  of  boats  for  the  four  marinas  surveyed. 


7.  Table  6-6  shows  the  mix  of  boats  projected  for  the  Island  End  River. 
The  percentages  shown  in  this  table  reflect  a  slightly  higher  percentage  of 
sailboats  than  observed  at  the  four  marinas.  The  number  of  sailboats  is 
anticipated  to  be  higher  in  the  future  due  to  increases  in  the  price  of  fuel. 
Within  the  categories  of  power  boats  and  sailboats,  the  breakdown  by  per¬ 
cent  is  the  same  as  observed  in  the  survey. 
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SCALE  IN  MILES 


FIGURE  6-1 


TABLE  6-1 


RECREATIONAL 
Type  of  Craft 
Outboards 

Sterndrive 

Inboards 

Cruising  Sailboats 

Daysailers 


FLEET  OBSERVED  AT  NORWOOD  MARINA,  BOSTON 


Length 

Number 

Percent 

15-20 

9 

10.4 

20+ 

1 

1.2 

15-20 

5 

5.8 

21-25 

10 

11.6 

26+ 

5 

5.8 

15-20 

2 

2.3 

21-30 

27 

31.4 

31-40 

13 

15.1 

41-50 

2 

2.3 

51  + 

1 

1.2 

15-20 

0 

0 

21-30 

6 

7.0 

31-40 

3 

3.5 

41  + 

0 

0 

8-15 

1 

1.2 

16-20 

5 

5.0 

21-25 

1 

1.2 

26+ 

0 

0 

86 

100.0 
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TABLE  6-2 

RECREATIONAL  FLEET  OBSERVED  AT  TERN  HARBOR  MARINA,  WEYMOUTH 


Type  of  Craft 

Length 

Number 

Percent 

Outboards 

15-20 

14 

12.3 

20+ 

2 

1.8 

Sterndrive 

15-20 

2 

1.8 

21-25 

4 

3.5 

26+ 

1 

0.9 

Inboards 

15-20 

1 

0.9 

21-30 

35 

30.7 

31-40 

15 

13.1 

41-50 

6 

5.2 

51  + 

2 

1.8 

Cruising  Sailboats 

15-20 

1 

0.9 

21-30 

16 

14.0 

31-40 

11 

9.6 

41  + 

0 

0 

Daysailers 

8-15 

1 

0.9 

16-20 

1 

0.9 

21-25 

2 

1.8 

26+ 

0 

0 

114 

100.0 
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TABLE  6-3 

RECREATIONAL  FLEET  OBSERVED  AT  BOSTON  HARBOR 


Type  of  Craft 

Length 

Number 

Percent 

Outboards 

15-20 

37 

10.9 

20+ 

7 

2.1 

Sterndrive 

15-20 

6 

1.8 

21-25 

35 

10.3 

26+ 

9 

2.7 

Inboards 

15-20 

3 

0.9 

21-30 

107 

31.6 

31-40 

50 

14.8 

41-50 

3 

0.9 

51  + 

1 

0.3 

Cruising  Sailboats 

15-20 

0 

0 

21-30 

56 

16.6 

31-40 

15 

4.4 

41  + 

0 

0 

Daysailers 

8-15 

1 

0.3 

16-20 

2 

0.6 

21-25 

5 

1.5 

26+ 

1 

0.3 

338 

100.0 
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RECREATIONAL 

TABLE  6-4 

FLEET  OBSERVED  AT  CONSTITUTION 

MARINA,  BOSTON 

Type  of  Craft 

Length 

Number 

Percent 

Outboards 

15-20 

6 

3.6 

20+ 

2 

1.2 

Sterndrive 

15-20 

4 

2 . 4 

21-25 

13 

7.8 

26+ 

7 

4.2 

Inboards 

15-20 

3 

1.8 

13.2 

21-30 

22 

31-40 

22 

13.2 

41-50 

9 

5.4 

51  + 

0 

0 

Cruising  Sailboats 

15-20 

1 

0.6 

21-30 

43 

25.7 

31-40 

23 

13.7 

41  + 

3 

1.8 

Daysailers 

8-15 

0 

o 

16-20 

7 

4.2 

21-25 

2 

1.2 

0 

26+ 

0 

167 

100.0 
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TABLE  6-5 

RECREATIONAL  FLEET  OBSERVED  AT  FOUR  MARINAS 


Type  of  Craft 

Length 

Number 

Percent 

Outboards 

15-20 

66 

9.4 

20+ 

12 

1.7 

Sterndrive 

15-20 

17 

2.4 

21-25 

62 

8.8 

26+ 

22 

3.1 

Inboards 

15-20 

9 

1.3 

21-30 

191 

27.0 

31-40 

100 

14.2 

41-50 

20 

2.8 

51  + 

4 

0.6 

Cruising  Sailboats 

15-20 

2 

0.3 

21-30 

121 

17.2 

31-40 

52 

7.4 

41  + 

3 

0.4 

Daysailers 

8-15 

2 

0.3 

16-20 

11 

1.6 

21-25 

10 

1.4 

26+ 

1 

0.1 

705 

100.0 
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TABLE  6-6 

RECREATIONAL  FLEET  PROJECTED  FOR  ISLAND  END  RIVER 


Type  of  Craft 

Length 

Percent 

Outboards 

15-20 

9 

20+ 

2 

Sterndrive 

15-20 

3 

21-25 

12 

26+ 

2 

Inboards 

15-20 

1 

21-30 

22 

31-40 

12 

41-50 

2 

51  + 

0 

Cruising  Sailboats 

15-20 

0 

21-30 

21 

31-40 

10 

41  + 

0 

Daysailers 

8-15 

0 

16-20 

3 

21-25 

1 

26+ 

0 
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PROJECT  BENEFITS 


8.  Actual  return  as  a  percentage  of  ideal  return  is  dependent  upon  the 
type  of  boat.  In  general,  the  smaller,  more  maneuverable  boats  can  utilize 
the  harbor  and  river  more  effectively  under  all  tide  conditions.  Boats  with 
large  drafts  are  more  likely  to  be  restricted  to  the  channel  and  may  be 
prevented  from  using  the  river  at  low  tide  conditions. 

9.  Figure  6-2  shows  the  criteria  used  to  determine  the  required  channel 
depth.  Reductions  in  benefits  are  considered  to  occur  if  the  draft  exceeds 
the  depth  of  water  available  at  low  tide.  Table  6-7  shows  the  percent  re¬ 
ductions  in  benefits  estimated  to  occur  with  different  channel  depths. 

10.  Channel  dimensions  of  100  feet  wide  and  6  feet  deep  were  selected  as 
the  most  cost  effective  means  of  providing  the  desired  boating.  A 
"marginal"  benefit/cost  analysis  of  these  design  criteria  is  contained  in 
Section  B  of  this  appendix.  The  following  discussion  of  project  benefits  is 
based  on  this  channel  size. 

11.  Net  benefits  have  been  calculated  by  converting  the  future  recreational 
benefits  to  an  equivalent  annual  basis  using  an  interest  rate  of  7-1/8  per¬ 
cent.  This  rate  is  currently  applicable  to  all  federal  water  resource  proj¬ 
ects. 

12.  Because  of  the  conflict  between  recreational  boats  and  large  ships  in¬ 
herent  in  Plan  A,  recreational  benefits  are  reduced  for  this  plan.  As 
shown  in  Table  6-8,  the  delay  to  recreational  boats  is  estimated  to  reduce 
benefits  by  7%,  as  compared  to  other  alternatives . 
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•  - Power  Boots 

+ - Soilboots 

•  - Keel  Depth  (Soilboots) 

*  Does  not  Include  Width  of  Fingers 


Note;  Put  all  Croft  Longer  thon  60  Feet 
in  Single  -  Boot  Slips 
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SOURCE:  SMALL  CRAFT  HARBORS:  DESIGN 


CONSTRUCTION  AND  OPERATION 


U.S.  ARMY  CORPS  OF  ENGINEERS,  COASTAL 
ENGINEERING  RESEARCH  CENTER,  1974 
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CHANNEL  DEPTH  CRITERIA 


FIGURE  6-2 


TABLE  6-7 

ESTIMATED  REDUCTIONS  IN  BENEFITS  (%  FROM  IDEAL)  BASED  UPON 
DESIGN  CHANNEL  DEPTH  (FEET) 


Tvoe  of  Craft 

5* 

6' 

T 

8' 

..  - - — - 

Outboards 

15-20 

- 

“ 

20+ 

- 

• 

Sterndrives 

15-20 

” 

21-25 

“ 

26+ 

- 

" 

Inboards 

15-20 

- 

* 

' 

21-30 

5 

- 

“ 

31-40 

15 

“ 

— 

41-50 

25 

“ 

51  + 

35 

15 

Cruising  Sailboats 

15-20 

15 

“ 

21-30 

25 

15 

“ 

31-40 

35 

25 

15 

41  + 

45 

35 

25 

Daysailers 

8-15 

- 

- 

- 

- 

16-20 

15 

“ 

21-25 

25 

15 

“ 

26+ 

35 

25 

15 
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TABLE  6-8 


REDUCTION  IN  BENEFITS  DUE  TO 
CONFLICT  WITH  INDUSTRIAL  SHIPPING 

COMPANY  SHIPS  PER  YEAR  RECEIVED 

1.  Exxon  Corp.  150 

2.  Cold  water  Seafood  50 

3.  Marquette  Cement  25 

Total  225 

1.  225  ships  per  year  X  2  =  450  trips  per  year  or  1.25  per  day 

2.  Assuming  1  hour  of  delay  for  each  industrial  shipping  movement: 
1.25  hours  of  delay  per  16  hour  sailing  day  =  7% 

3.  Benefits  of  Plan  A  are  reduced  by  7%. 
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TABLE  6-9  RECREATIONAL  BOATING  BENEFITS 
BOATS  ADDED  IMMEDIATELY 
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13.  Construction  of  the  proposed  marina  is  anticipated  to  take  place  in 
stages,  reflecting  the  construction  of  residential  housing  on  the  former 
Naval  Hospital  site.  Within  2  years  after  completion  of  the  federal  project, 
it  is  estimated  that  marina  facilities  for  100  boats  would  be  provided.  The 
use  of  the  Island  End  River  by  the  100  boats  based  at  the  marina  would 
produce  net  recreational  benefits  of  $166,600  for  Plan  A  art3  $179,200  for 
Plans  B,  C  and  D  (See  Table  6-9). 

14.  In  addition  to  the  100  boats  berthed  at  the  marina,  an  average  of  10 
boats  per  day  are  estimated  to  use  the  marina  facilities  as  transient  vessels, 
or  to  be  launched  for  day  use.  These  craft  are  anticipated  to  be  outboards 
or  stern  drive  boats.  Annual  net  benefits  of  $7,600for  Plan  A  and  $8,200 
for  Plans  B,  C  and  D  are  estimated  for  these  boats  (See  Table  6-10). 

15.  Based  upon  the  increasing  population  at  the  Naval  Hospital  site  and  in 
general  upon  the  continued  growth  in  demand  for  mooring  spaces  in  the 
greater  Boston  area,  the  marina  facilities  are  projected  to  be  expanded  to 
provide  a  capacity  of  250  mooring  spaces  within  a  ten  year  period.  A 
marina  with  a  capacity  of  250  boats  has  been  proposed  in  the  City  of  Chelsea's 
Redevelopment  Master  Plan  for  the  Naval  Hospital.  Benefits  from  the  addition¬ 
al  boats  added  within  the  ten  year  period  are  estimated  at  $184,400  for  Plan 

A  and  $198,300  for  Plans  B,  C  and  D  (See  Table  6-11). 

16.  Transient  and  launched  boats  are  anticipated  to  increase  from  an 
average  of  10  per  day  to  an  average  of  20  per  day  with  a  ten  year  period. 
Annual  net  benefits  of  $11,200  and  $12,100  are  estimated  for  these  crafts 
(See  Table  6-12) . 

17.  Project  benefits  are  summarized  in  Table  6-13.  Plan  A  results  in  total 
equivalent  annual  benefits  of  $369,800  Plans  B,  C  and  D  have  equivalent 
annual  benefits  of  $397,800. 


Table  6-13 
PROJECT  BENEFITS 


(EQUIVALENT 

ANNUAL  BENEFITS) 

PLANS 

A 

B 

C 

D 

Boats  Added  immediately 

$166,600 

$179,200 

$179,200 

$179,200 

Immediate  Transients 

7,600 

8,200 

8,200 

8,200 

Boats  Added  within  10  Years 

184,400 

198,300 

198,300 

198,300 

Future  Transients 

11,200 

12,100 

12,100 

12,100 

TOTAL 

$369,800 

$397,800 

$397,800 

$397,800 
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COST  ESTIMATES 


18.  Detailed  cost  estimates  for  each  alternative  have  been  presented  in 
Appendix  2,  Tables  2-2,  2-4,  2-6,  and  2-8.  These  cost  estimates  have 
been  based  on  the  following  factors: 

Price  per  cubic  yard  for  dredging 
Price  per  linear  foot  for  revetment 
Constructon  contingencies  (15%) 

Engineering  (7%) 

Supervision  and  Administration  (8%) 

Appendix  4,  Sections  D  and  E  contain  an  explanation  of  the  method  of 
determining  dredging  prices. 


SUMMARY 

19.  Table  6-14  contains  a  summary  of  the  project  costs  and  benefits  for 
each  alternative.  Each  plan  will  result  in  benefit/cost  ratios  greater  than 
1.0  and  will  result  in  positive  net  benefits.  Plan  B,  the  selected  plan, 
will  result  in  the  greatest  net  benefits. 


Table  6-14 

SUMMARY  OF  ECONOMIC  ANALYSIS 


PLAN 

A 

B 

C 

D 

1. 

Annual  Cost 

$ 

57,000 

$68,000 

$95,000 

$115,000 

2. 

Annual  Benefits 

$ 

369,800 

$  397,800 

$397,800 

$  397,800 

3. 

BenefitCost  Ratio 

6.4 

5.8 

4.2 

3.4 

4. 

Net  Benefits 

$312,800 

$  329,800 

$  302,800 

$  282,800 
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SECTION  B 


ANALYSIS  OF  ALTERNATIVE  CHANNEL  DIMENSIONS 


20.  Following  the  designation  of  the  selected  plan,  further  analysis  of  the 
proposed  channel  dimensions  were  undertaken  in  order  to  ensure  that  the 
proposed  plan  represented  the  plan  producing  the  maximum  net  benefits. 
Therefore,  "marginal'1  benefit/cost  calculations  were  made  to  determine  the 
changes  in  net  benefits  with  changes  in  channel  dimensions. 


CHANNEL  DEPTHS 


21.  Figure  6-2  illustrates  the  criteria  used  to  evaluate  channel  depths. 
Table  6-7  shows  the  reductions  in  benefits  assumed  to  occur  with  differing 
channel  depths.  Based  on  Table  6-7,  benefits  have  been  evaluated  for 
channel  depths  of  5,  6,  and  7  feet/  shown  in  Tables  6-13,  6-15, 

and  6-16  respectively.  The  results  are  based  on  the  fleet  mix  expected  to 
occur  in  the  Island  End  River  and  are  shown  in  terms  of  the  average  bene¬ 
fit  per  boat. 

22.  Table  6-18  shows  the  differences  in  project  benefits  and  costs  associat¬ 
ed  with  5,  6  and  7  foot  channel  depths/  with  annual  net  benefits  maximized 
at  the  six  foot  depth. 
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1 


Annual  Net  Benefits  =  $177,199  -  $17,226  =  $159,973  say  $160,000 


TABLE  f.-16  RECREATIONAL  BOATING  BENEFITS 
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TABLE  6-  I7 


ECONOMIC  ANALYSIS  OF  CHANNEL  DEPTHS 


ANNUAL  PROJECT  BENEFITS 

A)  Boats  Added  Immediately 

1 .  Moored  Boats 

2.  T ransient  Boats 

B)  Boats  Added  Within  IP  Years 

1 .  Moored  Boats  * 

2.  Transient  Boats 

Total 

ANNUAL  PROJECT  COSTS 

A)  Amortization 

B)  Maintenance 

Total  Annual  Cost 
ANNUAL  NET  BENEFITS 


Channel  Depth 
5  6  7 


$160,000 

3,200 

$179,200 

8,200 

$183,000 

8,200 

177,500 

12,100 

198,300 

12,100 

203,100 

12,100 

$357,800 

$397,800 

$406,400 

$  37 , 600 

15,300 

$46,300 

22,000 

$  53,200 
23,700 

$  52,900 

$68,300 

$  76,900 

$304,900 

$329,500 

$329,500 

•Computed  by  multiplying  the  total  benefit  for  100  boats  added  immediately 
by  1.5  to  account  for  the  additional  150  boat  growth,  and  multiplying  that 
product  by  the  discount  factor  0.739739  to  express  the  benefit  as  an  average 
annual  equivalent. 
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CHANNEL  WIDTH 


23.  A  channel  width  of  100  feet  has  been  selected  based  on  a  consideration 
of  convenience  and  safety  to  boaters.  At  the  upper  end  of  the  project,  the 
channel  serves  to  provide  access  to  the  marina  as  well  as  serving  as  a 
maneuvering  and  turning  area.  A  width  of  the  turning  area  equal  to  twice 
the  length  of  the  largest  boat  is  considered  to  be  the  minimum  allowable 
width  for  adequate  maneuvering.  Since  boats  up  to  50  feet  long  are  expect¬ 
ed,  a  minimum  width  of  100  feet  is  required  adjacent  to  the  marina. 

24.  Downstream  of  the  marina,  the  existing  channel  will  be  widened  by 
dredging  up  to  80  feet  of  additional  width.  However,  the  channel  will  be 
clearly  marked  to  designate  a  100  foot  wide  small  boat  channel. 

25.  Reduction  of  the  proposed  channel  width  will  result  in  additional  con¬ 
gestion  within  the  small  boat  channel  as  well  as  a  smaller  separation  between 
the  recreational  boats  and  the  large  ships.  This  will  lead  to  a  reduction  in 
the  recreational  benefits 

26.  Elimination  of  the  proposed  widening  of  the  commercial  channel  is  the 
same  as  Plan  A.  This  would  result  in  a  reduction  in  benefits  of  7%.  There¬ 
fore,  narrowing  of  the  proposed  width  of  100  feet  would  produce  reductions 
in  benefits  ranging  up  to  7%. 

27.  On  the  average  with  a  100  foot  wide  channel  the  eastern  edge  of  the 
small  boat  channel  would  be  about  40  feet  from  the  deeper  water  of  the 
commercial  channel.  With  an  80  faot  wide  channel,  the  eastern  edge  would 
be  about  20  feet  away.  Therefore,  a  reduction  of  3-1/2%  was  assumed  to 
occur  within  an  80  foot  wide  channel.  No  additional  benefits  were  assumed 
to  occur  with  a  120  foot  wide  channel. 

28.  The  following  table  shows  the  estimated  costs  and  benefits  for  alternative 
channel  width. 


Table  6-18 

ANALYSIS  OF  ALTERNATIVE  CHANNEL 
WIDTHS  PLAN  B 


80 

Channel  Widths 
100  120 

Annual 

Cost 

$  57,100 

$68,300 

$  71,600 

Annual 

Benefits 

$383,900 

$397,800 

$397,800 

Annual 

Net  Benefits 

$326,800 

$329,500 

$326,200 
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SECTION  C 


SENSITIVITY  ANALYSIS 

29.  In  order  to  satisfy  questions  concerning  risk  and  uncertainty 
associated  with  projects  of  future  fleet  composition,  benefits  have 
been  calculated  to  correspond  with  the  two  extreme  ends  of  the 
reasonable  range  of  fleet  mixes.  Benefits  previously  reported  in 
this  appendix  were  thought  to  reflect  the  most  probable  future 
fleet,  depicting  a  slight  increase  in  sailboats  as  a  percentage  of 
total  fleet  due  to  increased  price  and  decreased  availability  of 
fuel.  Tables  6-19  and  6-20  display  the  benefits  which  would  be 
expected  to  accrue  to  a  fleet  composed  on  a  percentage  breakdown 
by  size  and  vessel  type  to  correspond  exactly  with  the  existing 
fleet  in  the  Boston  Harbor  area.  Benefits  which  would  be  anticipated 
if  the  proposed  anchorage  provided  mooring  space  for  sailboats 
exclusively,  an  extreme  case  which  would  realize  the  lowest  possible 
return  on  investment  of  all  fleet  mixes,  is  shown  in  Tables  6-21  and 
6-22.  All  annual  benefits  are  summarized  in  Table  6-23,  and  are 
compared  to  annual  costs  which  determine  economic  feasibility.  In 
all  cases,  a  return  of  greater  than  one  dollar  could  be  expected  for 
every  dollar  spent,  with  return  maximized  for  Plan  B. 
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Say  $125,500 

Annual  Net  Benefits  (Plan  A)  =  $125,500  x  .93  =  $116,715 

Say  $116,700 


TABLE  6-22  RECREATIONAL  BOATING  BENEFITS 
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TABLE  6-23 


RISK  AND  UNCERTAINTY  ANALYSIS 

SUMMARY  OF  ECONOMIC  ANALYSIS  ASSUMING  FUTURE  FLEET 
CONFIGURATION  SIMILAR  TO  EXISTING  MIX 


PLAN  A  B  C  D 


1. 

Annual  Cost 

$57,000 

$68,000 

$95,000 

$115,000 

2. 

Annual  Benefits 

$313,400 

$337,000 

$337,000 

$337,000 

3. 

Benefit-Cost  Ratio 

5.5 

5.0 

3.5 

2.9 

4. 

Net  Benefits 

$256,400 

$269,000 

$242,000 

$222,000 

SUMMARY  OF  ECONOMIC  ANALYSIS  ASSUMING  FUTURE  FLEET 
COMPOSED  EXCLUSIVELY  OF  SAILBOATS 

PLAN  A  B  CD 


1. 

Annual  Cost 

$57,000 

$68,000 

$95,000 

$115,000 

2. 

Annual  Benefits 

$245,700 

$264,200 

$264,200 

$264,200 

3. 

Benefit-Cost  Ratio 

4.3 

3.9 

2.8 

2.3 

4. 

Net  Benefits 

$118,700 

$196,200 

$169,200 

$149,200 

6-28 
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APPENDIX  7 


ANALYSIS  OF  DISPOSAL  OF  DREDGED  MATERIALS 


1 .  This  appendix  identifies  and  evaluates  various  methods  for 
disposal  of  dredged  materials.  Three  options  have  been  analyzed:  the 
option  of  ocean  disposal,  the  option  of  disposal  on  land  at  a  site  on  the 
shores  of  the  Chelsea  Naval  Hospital,  and  disposal  in  a  landfill  at  the  site 
of  the  proposed  Container  Port  facility  in  South  Boston. 

2.  The  option  of  disposal  at  a  land  fill  site  in  the  City  of  Cheslea  removed 
from  the  Island  End  River  or  elsewhere  in  eastern  Massachusetts  is  not 
considered  feasible.  There  is  no  landfill  site  in  the  City  of  Chelsea  capable 
of  receiving  the  material.  In  addition,  beacuse  the  material  contains  high 
amounts  of  pollutants,  it  is  regarded  as  a  toxic  substance.  The 
Massachusetts  Department  of  Environmental  Quality  Engineering  has  indicated 
that  there  is  no  landfill  area  in  eastern  Massachusetts  currently  approved  to 
receive  toxic  materials.  Even  if  a  suitable  landfill  site  could  be  found  for 
disposal  of  dredged  materials,  it  is  anticipated  that  the  transport  of  large 
quantities  of  dredged  materials  to  a  distant  site  would  cause  significant 
adverse  impacts. 

3.  The  option  of  selling  or  donating  the  dredged  materials  for  use  as 
structural  fill  for  most  types  of  construction  projects  is  not  considered 
feasible.  The  upper  strata  are  generally  believed  to  have  poor  structural 
properties.  Lower  strata  particularly  on  the  easterly  shore  of  the  river 
generally  are  of  a  granular  nature,  however,  stratified  dredging  would  add 
to  removal  costs.  Additionally,  disposal  of  lower  strata  for  structural  fill 
would  not  solve  the  problem  of  disposal  of  the  structurally  unsuitable  upper 
strata . 

4.  Massport  is  currently  proposing  construction  of  a  major  container  port 
facility  at  the  site  of  the  former  South  Boston  Naval  Annex.  An  approximate 
ly  40  acre  site  will  be  filled  to  accomodate  the  loading  cranes  and  contrtner 
storage  facilities.  While  the  dredged  material  from  the  Island  End  River  is 
not  ideal  fill  due  to  its  poor  structural  properties,  other  poor-  quality  fill 
will  be  placed  in  the  area.  Massport  plans  to  dredge  the  bottom  sediments 
adjacent  to  the  site  to  create  deepwater  berths.  Additionally,  the  existing 
bottom  sediments  in  the  container  port  will  not  be  removed  prior  to  filling. 
Although  no  information  is  available  on  subsurface  conditions  at  the  Massport 
site,  it  is  probable  that  the  structural  properties  of  the  material  from  the 
Island  End  River  will  be  no  worse  than  materials  already  slated  for  deposition 
in  the  landfill  site.  Massport  plans  to  obtain  fill  from  various  construction 
projects  in  the  Boston  area  including  the  M.B.T.A.  red  line  tunnel  excava¬ 
tions.  However,  there  will  be  ample  room  to  accomodate  the  volume  of 
materials  from  the  Island  End  River. 

5.  The  Massport  site  would  be  suitable  as  a  disposal  site  for  dredged 
materials.  It  is  close  to  the  Island  End  River  which  would  minimize  trans¬ 
port  costs.  Access  by  water  is  available  which  would  minimize  transport 
impacts.  The  feasibility  of  using  the  site  is  based  upon  scheduling,  the 
properties  of  the  dredged  materials,  and  the  acquiescence  of  Massport. 
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i  *-  .  •  i  .■  it  sign  development  for  'nr  proposed  container  por  t  is 

. .  i'.edulo  of  implementation  is  similarly  uncertain.  It  is  current* 

<  :.ecl  null  til'  witt  be  accepted  no  earlier  that'  1982  or  1383.  Thus, 
is. and  Lnc:  Kser  improvements  might  have  to  be  delayed  if  the  Massport 
mu-  is  to  be  use J . 

Massport  v\ i : I  design  appropriate  containment ,  sedimentation  and  leach- 
aU  reatment  iacilities  to  accommodate  proposed  fill  materials.  If  the  dredged 
materials  from  the  Island  End  River  were  different  from  the  other  fill  then  a 
n-etrevitmeni  or  modification  ot  the  above  facilities  might  be  required.  The 
additional  expense  of  tacility  modification  might  lead  Massport  to  reject 
maternal  from  the  Island  End  River. 

At.  present,  the  Boston  Foul  Area  is  the  only  designated  location  off  the 
‘■'.assachusetts  coast  where  the  ocean  disposal  of  dredged  materials  is  permitted. 

t  is  located  approximately  24  nautical  miles  from  the  Island  End  River.  The 
area  is  approx.iamtely  1  nautical  mile  in  diameter  with  a  center  point  at 
4?°  25 1  N  latitude,  70°  35 1  W  longitude.  Water  depths  at  the  site  range  from 
770  feet  to  300  feet.  See  Figure  7-1. 


3.  The  currents  at  all  depths  in  the  Boston  Foul  Area  fluctuate 
considerably  in  both  direction  and  speed  seasonally  with  the  bottom  currents 
being  consistently  weaker  than  those  measured  at  mid-depth  and  near  the 
surface.  Along  the  sea  floor  the  residual  drift  is  southeasterly  in  January, 
consistently  westerly  during  June,  mostly  easterly  in  September,  and 
variable  but  somewhat  northly  in  October.  The  character  of  the  currents 
and  sediments  in  this  area  show  that  discharge  of  silty/clay  dredge  material 
uill  tend  to  remain  suspended  in  the  water  and  cause  little  erosion  over 
t  me . 

Although  the  water  quality  of  the  Boston  Harbor  meets  current  state 
,1  federal  standards,  there  is  a  measurable  deposit  of  materials  on  the 

c  o!  the  Harbor  from  the  effluent  discharge  of  sewage  treatment  plants 
containing  elevated  levels  of  heavy  metals,  PCB's,  and  a  complex  mixture  of 
hydrocarbons  resembling  heavy  lubrication  oil.  The  concentrations  of  heavy 
metals  and  hydrocarbons  are  relatively  high  in  the  Boston  Foul  Area  in 
comparison  to  other  areas  in  Boston  Harbor.  According  to  a  1976  study  of 
he  Distribution  of  Polluted  Materials  in  Massachusetts  Bay  by  the  New 
fug  land  Aquarium,  it  would  be  tempting  to  assign  the  higher  concentrations 
ear  the  Foul  Area  to  the  dispersion  of  polluted  dredge  spoil  dumped  there 
:  .  recent  years,  especially  since  the  net  residual  drift  of  bottom  currents  is 
reward  and  toward  the  Foul  Area.  However,  a  second  factor  may  con¬ 
tribute  to  the  distribution  patterns  displayed  here.  The  regions  of  highest 
metal  and  hydrocarbon  content  are  also  those  with  the  deepest  deposits  of 
silt  and  clay.  The  sedimentation  rates  evidenced  by  the  depth  of  existing 
.(..■-.posits  indicates  that  these  areas  may  be  natural  sinks  for  both  polluted 


*  -  > 


and  unpolluted  suspended  solids  entering  Massachusetts  Bey. 

11.  The  offshore  benthic  population  in  tne  ;  me-gramed  suv-t rates  of 
Massachusetts  Bay  can  best  be  characterized  as  a  spio  filicorni:  “'yosira 
(gou)di )  community.  In  the  Boston  Foul  Area,  the  number  of  species  and 
individuals  are  relatively  depressed  as  compared  with  the  entire  area.  Since 
this  is  not  biologically  productive,  the  dumping  of  dredge  materials  here  is 
considered  to  be  less  environmentally  damaging  than  disposal  esewhere. 

12.  An  analys's  of  bottom  sediments  from  the  Island  End  River  classified 
the  material  as  “black,  oily,  fine  sandy  clay  with  strong  pefrcleum  odor  and 
fibrous  organics."  The  sediments  exhibit  a  high  percentage  of  grain  sizes 
classified  as  “fine"  and  also  high  water  contents.  This  indicates  that  the 
material  is  likely  to  disperse  somewhat  when  dumped  at  sea,  rather  than 
settling  rapidly  to  the  bottom. 

13.  The  chemical  analysis  of  the  bottom  sediments  indicated  that  the  solids 
are  polluted  with  fairly  high  levels  of  heavy  metals,  such  as  zinc,  lead  and 
mercury.  The  elutriate  tests,  which  determine  the  chemical  concentrations 
in  the  liquid  phase,  generally  are  more  significant  in  terms  of  indicating  po¬ 
tential  environmental  impacts.  The  pollutants  contained  in  the  elutriate  are 
more  likely  to  be  ingested  by  marine  organisms  and  enter  the  food  chains. 

An  analysis  of  the  chemical  pollutants  is  found  in  the  Environmental 
Assessment. 

14.  Specific  standards  must  be  attained  before  approval  can  be  obtained 
for  ocean  disposal  of  dredge  materials.  Section  103  of  the  Marine  Protection 
Reseach  and  Sanctuaries  Act  of  1972  (Public  Law  92-532)  requires  that  any 
proposed  dumping  of  dredged  material  into  ocean  waters  must  be  evaluated 
to  determine  its  potential  environmental  effects  on  marine  organisms. 

Appendix  5  contains  the  detailed  bioassay  report  entitled  Ecological  Evaluation 
of  Proposed  Oceanic  Discharge  of  Dredged  Material  from  Island  End  River, 
Chelsea,  Massachusetts. 

15.  The  bioassay  is  conducted  by  determining  the  effects  of  a  liquid 
phase,  a  suspended  particulate  phase  and  a  solid  phase  from  the  dredged 
sediments  on  the  mortality  rates  of  marine  animais.  The  mortality  rates 
occurring  in  the  dredge  samples  are  compared  to  those  occurring  with 
control  samples  to  determine  if  disposal  of  the  dredge  material  will  have 
adverse  ecological  effects. 

The  bioassay  conducted  for  the  Island  End  River  indicated  that  the 
liquid  phase  and  the  suspended  particulate  phase  samples  from  the  dredge 
material  were  not  significantly  different  from  the  control  samples.  The  solid 
phase,  however,  in  the  first  evaluation  appeared  to  have  a  significantly 
different  effect  than  the  control  sediments. 

16.  The  solid  phase  dredge  material  sample  had  a  significant  effect 
on  the  mortality  of  mysid  shrimp  when  compared  to  the  control  sample. 

It  was  believed  that  the  high  mortality  of  shrimp  exposed  to  Island  End 
River  sediments  was  due  to  the  effects  of  fine  particles  clogging  their 
gills,  i'ne  control  sample  consisted  of  clean  sand,  in  comparison  to  the 
silty  mud  of  the  dredge  sample,  and  therefore,  did  not  have  this  clogging 
effect  on  the  shrimp. 
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i  /  •  Consequent  !v ,  the  original  solid  phase  b  loss. say  results  were 
runs  uieced  inconclusive.  The  solid  phase  bioassay  was  repeated  using 
ref ereiU'-  samples  from  the  disposal  site.  Sediments  from  the  Boston 
Foul  Area  are  slmiLar  to  Island  End  River  in  that  they  are  bote, 
a  i  It -clay  size  particles.  This  test  indicted  that  there  was  not  n 
significant  difference  between  Island  End  River  dredged  material  and 
the  disposal  site  and  was  therefore  judged  to  be  ecologically 
acceptable  for  ocean  disposal. 

18.  Ocean  disposal  would  have  a  lower  economic  cost  than  land 
disposal.  Secondary  impacts  relating  to  transport  would  be  minimal 
when  compared  to  any  alternative  involving  trucking  dredged  materials 
tor  substantial  distances. 

19.  Discussions  with  Department  of  Environmental  Quality  Engineering 
Indicate  that  there  are  no  communities  in  the  area  of  the  project 
having  sanitary  landfills  that  meet  the  present  criteria  for  disposal 
of  polluted  waste.  No  communities  other  than  Chelsea  are  likely  to 
be  willing  to  designate  a  disposal  are  for  the  wastes  from  this 
project.  Because  Chelsea  Is  urbanized,  finding  a  suitable  location 
for  such  a  site  would  be  difficult. 

20.  Land  disposal  would  limit  the  development  potential  of  the  land 
disposal  site  due  to  the  poor  structural  properties  of  the  dredged 
material.  Therefore,  ocean  disposal  Is  considered  preferable.  Land 
disposal  of  dredged  material  is  less  desirable  than  ocean  disposal 
for  a  number  of  economic  and  environmental  reasons.  In  the  case  of 
the  Island  End  River,  the  following  factors  must  be  considered: 

-  The  upper  layer  of  river  bottom  sediments  consists  of  highly 
organic,  mud.  When  this  Is  placed  on  land  to  dry,  anaerobic 
decomposition  of  organic  material  is  likely  to  give  off 
objectionable  odors.  Thus,  it  is  undesirable  to  dispose  of 
the  material  near  populated  areas. 

-  Dredged  materials  would  be  characteristically  clayey  and 
silty,  and  would  form  poor  quality  landfill  subject  to 
substantial  consolidation. 

-  It  would  have  poor  bearing  capacities  without  substantial  soil 
improvement  efforts. 

-  High  concentrations  of  heavy  metals  such  as  lead,  zinc,  and 
mercury  In  the  upper  layers,  as  well  as  high  concentrations  of 
oil  residues  would  result  in  pollution  of  ground  and  surface 
water. 
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Massachusetts  Depart  at- at  of  Er  v  i  Mt?!  'i.ia  t  ty  Engineering 

regulations  require  that  drQdge<l  materials  with  physica  and  chemical 
properties  comparable  to  those  found  in  the  Island  End  Hi  vet  be 
placed  in  sites  contained  by  dikes  or  bulkheads.  Weir  effluent  must 
also  be  controlled.  The  disposal  site  must  be  designated  by  tin- 
local  Board  of  Health.  Depending  on  the  nature  of  the  pollutants, 
Department  of  Environmental  Quality  Engineering  may  also  place  other 
conditions  on  the  disposal  method. 

21.  There  is  an  available  land  disposal  site  contiguous  to  the 
marina  site  on  the  proposed  Chelsea  Naval  Hospital  Redevelt  pnk  a _ 
site.  The  site  has  a  surface  area  of  393,000  square  feet,  and  is 
capable  of  handLing  the  130,000  cubic  yards  of  dredged  material.  The 
primary  planning  effort  was  to  determine  the  optimum  elevation  of  the 
top  of  the  dike,  which  would  would  provide  the  required  volume.  This 
was  accomplished  by  computing  the  volume  at  selected  elevations  and 
performing  a  linear  interpolation.  The  results  indicate  that  the 
optimum  elevation  for  the  top  of  the  dike  would  be  37  feet  above  mean 
low  water.  This  would  require  a  containment  dike  with  an  average 
height  of  9.3  feet  and  a  total  volume  of  28,000  cubic  yards. 

22.  Disposal  of  dredge  material  adjacent  to  the  Island  End  River 
presents  a  number  of  problems.  Because  of  the  proposed  MDC  park,  the 
only  possible  land  disposal  site  would  be  at  the  marina  development 
site.  Figures  7-2  and  7-3  show  the  existing  and  proposed  land  uses 
at  this  location.  Disposal  of  dredg’d  materials  here  would  raise  the 
elevation  of  the  marina  parking  lot  and  work  yard  area,  and  would 
provide  poor  soil  foundation  conditions  for  roads,  parking  lots,  and 
buildings.  Although  capacity  and  cost  of  constructing  a  land 
disposal  area  for  dredged  materials  are  dependent  on  existing 
subsurface  characteristics  of  the  site,  no  site  specific  soils 
information  is  available.  While  present  soil  conditions  in  the 
proposed  disposal  area  are  not  known,  the  city  of  Chelsea  feels  that 
the  eastern  portion  of  the  area  designated  for  industrial  and 
commercial  development  presently  provides  good  foundation  conditions 
for  construction.  However,  the  western  part  of  the  site  in  the  area 
of  the  proposed  marina  parking  lot  was  apparently  used  at  one  time  as 
a  dump.  Therefore,  in  this  area,  subsurface  conditions  are  likely  to 
be  poor  and  very  little  good  borrow  is  likely  to  be  available  for 
construction  of  retaining  dikes.  The  area  would  require  earthen 
dikes  to  contain  the  dredged  material.  The  dikes  could  be 
constructed  of  material  which  is  locally  available.  The  dikes  must, 
however,  be  impervious  in  order  to  prevent  leeching  of  the  toxic 
dredged  materials  back  Into  the  river  or  the  harbor.  If  the  locally 
available  borrow  is  not  impervious,  then  the  entire  containment 
facility  must  be  lined  in  such  a  way  as  to  make  it  impervious.  This 
can  be  accomplished  in  many  ways,  including  a  neoprene  liner,  or  an 
impervous  core. 
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2  5.  The  land  disposal  area  must  be  capable  ui  b.-s>HHng  tin-  spoils 
from  the  marina  basin  as  well  as  from  the  channel.  Volumes  for  the 
channel  dredging  range  from  51,800  to  110,000  cubic  yards  while  the 
marina  basin  and  boat  launching  ramps  would  require  dredging  of 
approximately  64,900  cubic  yards.  For  the  selected  Plan  B ,  the 
channel  proides  64 , 100  cubic  yards,  virtually  the  same  vs  for  the 
marina  basin. 

24.  If  dredging  of  the  marina  basin  were  to  take  place  one  or  two 
years  after  the  channel  dredging,  a  staged  disposal  method  could  be 
used.  After  the  channel  dredging  spoils  have  sufficiently  dewatered, 
they  may  be  excavated  and  the  diked  area  used  to  dewater  the  marina 
basin  dredged  materials.  Double  use  of  the  diked  area  would  reduce 
the  size  and  cost  of  construction  of  the  area,  offsetting  the  double 
mobilization  cost  involved  in  staged  dredging. 

25.  Four  alternative  land  disposal  plans  have  been  evaluated.  These 
are  described  below.  It  should  be  noted  that  the  costs  are  for  the 
shore  work  only  and  do  not  include  the  costs  of  placing  the  dredged 
material  into  the  diked  basins. 

26.  Alternative  1  is  illustrated  In  Figure  7-4.  A  triangular  basin 
would  be  constructed  In  the  area  north  of  the  proposed  Road  "A"  which 
Is  to  be  constructed  as  part  of  the  Chelsea  Naval  Hospital  redevelop¬ 
ment.  The  top  of  the  dike  would  have  to  be  built  up  to  about 
elevation  38,  providing  a  capacity  of  65,000  cubic  yards  in  the 
basin.  A  total  of  46,000  cubic  yards  of  embankment  fill  would  be 
required  to  construct  the  retaining  dikes;  of  this  amount,  only  about 
10,000  cubic  yards  would  be  available  from  local  borrow  pits. 

27.  Dredged  material  could  be  disposed  of  in  two  stages.  After  the 
channel  material  has  dewatered  sufficiently,  it  could  be  excavated 
and  placed  in  areas  to  the  south  and  east  of  Road  "A."  The  retention 
basin  could  then  be  used  again  to  dewater  the  material  dredged  from 
the  marina  basin.  The  following  is  a  preliminary  cost  estimate  of 
this  disposal  option. 


TABLE  7-1 

Projected  Land  Disposal  Costs 
Alternative  1 


Locally  Available  Borrow  10,000  cy  @  $l/cy  $10,000 

Additional  Fill  35,000  cy  (»  $4/cy  140,000 

F.f fluent  Weir  and  Flume  and  Site  Work  15,000 

Subtotal  $165,000 

Rehandling  of  First  State  Dredgings  65,000  cy  @  $l/cy  65,000 

Capping  Layer  Over  Second  Stage  8,000  cy  @  $4/cy  32,000 

TOTAL  $2627000 
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28.  Alternative  2,  shown  in  Figure  7-5,  provides  for  the  disposal  of 
the  total  amount  of  dredged  material  from  the  Plan  B  channel  and  the 
marina  basin  in  an  area  north  of  Road  "A".  This  would  require  bulk¬ 
heading  a  low  marshy  area  to  the  north  of  the  marina  site,  as  well  as 
the  construction  of  retaining  dikes  as  in  Alternative  1.  The  tops  of 
the  dikes  would  have  to  be  brought  up  to  elevation  A3. 

29.  For  the  purposes  of  this  preliminary  evaluatio  it  has  been 
assumed  that  subsurface  conditions  are  such  that  suck  large  dikes  and 
bulkheads  could  feasibly  be  constructed  in  this  area.  It  is  possible 
that  subsurface  conditions  could  limit  the  size  the  location  of  the 
retaining  dikes  proposed  in  Alternative  1  and  2. 

30.  The  following  is  a  cost  estimate  for  Alternative  2: 

TABLE  7-2 

Projected  Land  Disposal  Costs 
Alternative  2 


Available  Borrow  10,000  cy  @  $l/cy  $10,000 
Other  Fill  60,200  cy  @  $4/cy  240,000 
Bulkheads  560  L.F.  140,000 
Effluent  Weir  and  Flume  Site  Work  15,000 
Capping  Layer  12,000  cy  @  $4/cy  48,000 

TOTAL  $453,000 


31.  Alternative  3  is  illustrated  in  Figure  7-6.  This  alternative 
would  require  the  relocation  of  proposed  Roads  "A"  and  ”B"  as  shown. 
The  existing  road  would  have  to  be  temporarily  deadened  near  Building 
2.  After  the  dredged  material  has  consolidated,  Loads  "A”  and  "B" 
could  be  constructed  as  planned,  although  their  construction  costs 
would  be  considerably  higher  since  preconsolidation  may  be  required. 

32.  Alternative  3  spreads  the  dredged  materials  over  a  much  larger 
area,  consequently  the  necessary  retaining  dikes  are  much  lower. 
Because  the  borrow  area  is  extended  into  the  hillside  where  gravel¬ 
like  material  is  more  likely  to  be  found,  it  appears  that  retaining 
dikes  could  be  constructed  from  locally  available  borrow.  Costs  of 
Alternative  3,  not  including  additional  road  construction  costs,  are 
as  follows: 
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TABLE  7-3 


Projected  Land  Disposal  Costs 
Alternative  3 

Stet  Borrow  28,000  cy  @  $l/cy  $28,000 

Effluent  Weir  and  Flume  and  Site  Work  15,000 

Capping  Layer  27,000  cy  @  $l/cy  27,000 

TOTAL  $70,000 

33.  All  three  alternatives  would  require  placing  dredged  material  of 
poor  structural  fill  over  an  area  where  marina  parking  and  service 
buildings  are  proposed.  Although  the  existing  subsurface  conditions 
are  not  defined,  a  layer  of  loose  organic  fill  would  certainly  add  to 
subsequent  development  costs.  Alternative  1,  in  particular,  would 
greatly  increase  the  cost  of  developing  the  proposed  industrial  site 
adjacent  to  the  marina,  and  would  make  development  of  the  marina  site 
difficult.  The  marina  parking  lot  area  would  be  left  at  an  elevation 
of  more  than  40  feet  above  mean  low  water,  and  the  area  of  the  pro¬ 
posed  boat  launching  ramp  would  be  more  than  20  feet  above  mean  low 
water.  Development  of  the  Industrial  site  is  somewhat  more  feasible 
with  Alternative  2,  although  some  regrading  would  be  needed  and 
building  foundation  costs  would  be  increased.  A  final  alternative, 
Alternative  4,  shown  in  Figure  7-7,  provides  for  the  disposal  of  the 
dredged  material  from  a  uniform  1  foot  cut  through  the  channe L  and 
marina  basin.  This  wiLl  allow  for  removal  of  the  nr  toxic  material 
from  the  river.  The  rest  of  the  dredged  material  will  be  disposed  of 
at  sea  In  the  Boston  Foul  Area  (see  Paragraph  8).  This  alternative 
would  require  the  construction  of  containment  dikes  as  in  Alterna¬ 
tives  1  through  3.  The  tops  of  these  dikes  would  have  to  be  brought 
up  to  elevation  30.  This  would  provide  a  capacity  of  about  27,500 
cubic  yards.  The  construction  of  the  containment  dikes  would  require 
approximately  8,500  cubic  yards  of  material,  which  is  available  In 
local  borrow  pits. 

TABLE  7-4 

Projected  Land  Disposal  Costs 
Alternative  4 

Locally  Available  Borrow  8,500  cy  3  $l/cy 

Effluent  Weir  and  Flume  and  Site  Work 

Capping  Layers  13,000  cy  @  $l/cy 

TOTAL 

34.  In  summary,  disposal  of  dredged  materials  at  the  Chelsea 
Naval  Hospital  site  would  be  Incompatible  with  the  city  of  Chelsea 
development  plans.  Disposal  at  the  proposed  containment  facility  in 


$8,500 
15,000 
J 3,000 
$3*6,500 
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South  Boston,  would  necessitate  a  significant  delay  in  the  construc¬ 
tion  of  the  proposed  project.  As  ocean  disposal  is  economically 
feasible  and  would  cause  no  delays  in  construction  of  the  project,  it 
was  deemed  the  most  feasible  of  the  disposal  options.  To  ascertain 
the  environmental  acceptability  and  impacts  of  ocean  disposal,  a 
number  of  tests  and  analyses  was  required.  The  data  is  located  in 
Appendix  5.  Evaluation  of  the  test  results  and  the  anticipated 
impacts  are  discussed  in  the  Environmental  Assessment. 


7-9 


MMC  X—  _  V*' 

1  r *st  o»  two  • 

<-  W.n  • 

t-/"'  .  r-  i-A  V 

*CIL,  SP,RE  - *V  ■*  'f-.  / 

■'  -"  .  x.  N 


J>  '  . 


UNITED  STATES  -  EAST  COAST 


MASSACHUSETTS 


Uq“*:y  f-x  -  /;s 

SN"-0  ‘,k<?  \>y  '  !!t  ^ 

e>'fl*<c.v»r\  v./  R  B'i  C  **’ 

n- 

'nfr~?  /  r 


««V4rO/0  ~  /  \  ,  ^  /* 

7*  .y  „  ;  »■■  ■  ■  >  < 


r.  XAHAXT  HAY 


MASSACHUSETTS  BAY 


MMTVr ,  •  /.',  ^ 

K?“ 


Kaii  Ho<  k 


(  XAlljtNT  V 


Mercator  Projection 
Scale  ltttO.OOC  at  Iatt.  VJ  20' 
North  Atliei  it  an  ■  *'_'7  H.itojn 


\!  •  •  • 

\i  !{••»•  TO  Pfltrll 


-.TOWfct^  •  . 

t->  -  -lo 

f.  ,..  X  «-•"«  -'^S, . /or 


SOI’NDINGS  IN  FEET 

AT  MEAN  LOW  WATER 


PRO, 


*A  ^  \Vt^  Orient  Heights^^^  ,  V  WaubT»^'itit:td.oi.'lN  Vj  ‘  <.■  ‘V 

•  £-y/  . .  '  J*  K  O  A  J>;-  \  S  O  VXD 

I  /•  r^i  /?''  !  t'  •-  '.  «•  "  **  r ' 


man/  M  .4  V?'  ...  /  ’  /■ 

/  y  (v  \/f!  i, 

'//.  TAJ  rota*  !• 


„A  '.'  - 
«t.  i'  '’•■ 


;■(/!■  II  /  ‘MNTHIttir'TV-i.irol.’r.  I  it.  ,,.  i,  —  rinn*U.I.,.  &  J?  '  •■/  _, 


,■  >  r  ;  r  o  ro-ir,  :,  1 1 - ..  OV 

V  *  ///■  9 


ILAF 


fc«»,  TOWM  %  f/\ 

'U  i|  I  - V- 

^  {  y I  |  s  InternutiniiMl.  — - 

iff  /T\  Airport 

_ •  Vf  7 


j  :.:■. 

■sn..i..|  U  -  .  ' 


U-  ,  '  -  -  ,.  '  ..  .  , .  ■ 

.  jj  '  *  •  •'  ■/'  V.  V  '# 

Jj  '  "r,  .  >  ^  •„,  ;■/  *  ■  --.o-':  •» 


^  "■  ■  -  ■  r  t.  -C?  . 

'  ‘  -  -  ,  O-  .*•  ,  ’  «4  ,  - 

.  V  «■  r  j.-.  ■ 


■ .  .•, ....  * 
—  >  Ai  trfi-ia 

..  „  'Hi.*  (~;r«i 


ii^y' 

n  A.-'  y  /i  / 


^.r 

X 


sv> sVr-- 

\  1  ✓  *  .  <=p.  '  nL  '•*  -ft  ,vj.i  ,*  -. 

\  *x  •«  “’■■'Ms 


f'AC.?:y  I  -  ■  ' 


IN 

>i_  SnH  ft  ST  ON _ J 

A_N~  ...  .1  <_mq5. 


jJullOXHrR V  . 


—  1‘HHSliJ 


.'.V. ,’v'  -v Vo,  *,  ‘  ’  mJ53 

1*°'  it  *  ,  4  0  ‘  ,l4N  ,-V •  *  -  *•’ 

y  «.»"•"  •■  -•  o  *  ■•■■“  •;•  ...  .,-3 

c  (ipartfp*  ij  \  'N'cfce  .  .  1 

I  V  N.  ^  .  '•*  ..-Vival 

.h  ‘j  r'S 

.-k  •  ''  i 


°'i>  hah  mm 


././J  \ 


rphADift  for  ( 


?;/¥^ 

jJ^J/DORCf 


xy 


1  o 

,  ..  ..  I 

t  0 


DORCHESTER  BAY 


|  H  I>OH('HKSTEK 


A\  \i/Xyj 


■  Nrp<.nA»‘tv' 

if’ \  Aohmont 


■  PI7.VO’  WAV 


/iflrutlVN^-/ 

rllull>^\nM|i  j 


>A«  ••“  27, 


CC  ^  V&\  *  3 J 


»  ?«S  \ 

i  wtz  t\ 


1 


•  r 


__  'QKim 

> 


,  »•  fop  /'  -v* 
/ . .  .- 
•OV  .C5 


-  X  / 


-*  .. 

^  V 


( lrc«l  I  ij*  Hi*.  k*> 

-  4,;. 


hr 


PROPOSED"  OiSPi 
BOSTON  FOUL  j| 


I  R.isi  l*t 


F*“ 


•  I H  /  -  v  'iy, 

/ 

/ 

/ _ 


124  ' 

,  •  ti.ir  ' 


#n'*2  S‘l 


2^ 


Jne*p‘nde4  ordnance  reported 
Feb  J9*$ 


J 


M  A  $  S  A  C  H  U  S  E  T  T  S 


&'  ■  ) 

[Pa  z> 


^ \  w 
..4P 


/  /..;rr  ///7.Y/A-  v 


«0*» 


;36 

r 


r*4 


,/4' 

GO*  .**•! 

j£  /  .. 


•  i 

'V  */v 


*•!  v,c, 

r,  ■ 


A  H  r'  */  -  V 


pAr 


^  ,  ru-  ( '.raves 

Lc-'j_'‘4  ,.*r* 

■",17  «f'“7  >•"  ..  -  =.  7- 

f  •** 

*  5'. 


.  5rJ  ”  hm,  U.tveW 


33 


#  .  Hr“3\  ^a'T1'  .- 

**#  Gp  F^i  Vs<*c  yd'  i’4V 


**  PA 


93  6£ 


'  BOSTON  LIGHTSHIP 
' ~  DISPOSAL  S I TET 

J3^4  r  *  ’  ■  "8-  - 


66 


€9 


ft- 


f.a 


-i  - '  .  .  v 

7*  §8  6 


25'  ^  V 

4  'it.  f1  .-4  * 


..  2* 


*/.//. //.  /.i'tlt/e 

Oiit^rPrjv*niiT 

h? 


Three  mui  On*  hnlt'FoOo’in  l.eriof 
A  .  9~. 

/  .V 

S*  |  ?*  »•*  7?  g 

S’!  "  7.»  ■ 

l  !  65  e?  ,cs 


^  ><* 


<^l?6 


4} 


1 

TS 


-  Jl7. 


b£/?:  ,-*» 


36  23  '*v 


63 


I  .*3 


^3-  ,,  ?fl 


«<  -  :*  ?3  l  ^ -,/*••  .<} 

7w  -'ja  'fl7'  '29  .J  W  rj*  f'WbKTLl 

l  27  53 

4?  ~  '  .  ThievfpI.er/a*1'  ' 

Obstrr  41  39  ,  •  I  ■  J  I  "  71  *  38 

^21^23  31  '  .  1  ?>^v 

t  50 

■t*  ,69 

.14  .  v?  .  ,  <■/  r.  ^  ».■  et  i 

5*V*  Allssrjm  ,.  ”  4  4.  s  63 

27  1  ,  *  23  •  4  f®  1 

6riA:  ftorv#f<r* 

(6  J6  _  Harthiut  Ledde 
*  5!  1  K2  v 


a  “ 


138 

ft*  6 


4  r*  '  ' 

.  /)r  >(?+•*■  C 

_ 

’  ~  f  fV”  .  r  r 

“:/37  » 


38 


tjCV 

!?4 


V/ni  I.ei/tjr 


56 


1  „*  34 '♦V  5? 

‘  '  .5?,  -  •  - 

n.  .  '5'a  ?7  v 


71  54  ' 


(,6  F'-i 


31 


39  4C 


k; 


55/. 

36  '•  ‘  I  to  ^ 

h'4  » 

12  3«  4P,lH7-230f 

•°  o  «  "’’L...  *'• 


36 

-  C.S 


,  f 

'J 


Fr  62  v'„  *  ' 

91  ;  -  72  '  •  •*-- 

-  ''  -  '  ^  ^  Jtruon  Shixtl 


EXISTING  CONDITIONS 
LAND  DISPOSAL  SITE 


SOURCE:  U  S.  NAVAL  HOSPITAL 
CHELSEA  MASSACHUSETTS 

GENERAL  DEVELOPMENT  MAP 
DEPARTMENT  OF  THE  NAVY 

BUREAU  OF  DOCKS  AND  YARDS 

SCALE  l"=  IOO ' 

NOTE:  ELEVATION  100  =  MEAN  LOW  WATER 


FIGURE  7-2 


PROPOSED  CONDITIONS 
LAND  DISPOSAL  SITE 

SOURCE:  CHELSEA  NAVAL  HOSPITAL 

DEVELOPMENT  MASTER  PLAN 
CITY  OF  CHELSEA 

SCALE:  r*IOO' 

NOTE: 

ELEVATION  0  *  MEAN  SEA  LEVEL 

FIGURE  7-T 

t\ 


i 


HIGH  WATER  LEVEL  (ELEV  9- 


SLAND  END  RIVER 


PROPOSED  MARINA  SITE- 


CONSTITUTION  - 

MAGAZINE 

BUILDING 


NOTE: 

ALL  ELEVATIONS  REFER 
TO  MEAN  LOW  WATER. 

SOURCE  OF  LOCATION 
OF  PROPOSED  ROADS: 
CHELSEA  NAVAL  HOSPITAL 
DEVELOPMENT  MASTER  PLAN 


1 


CONSTITUTION  - 

MAGAZINE 

BUILDING 


NOTE: 

ALL  ELEVATIONS  REFER 
TO  MEAN  LOW  WATER. 

SOURCE  OF  LOCATION 
OF  PROPOSED  ROADS: 
CHELSEA  NAVAL  HOSPITAL 
DEVELOPMENT  MASTER  PLAN 


HIGH  WATER  LEVEL  (ELEV  9  5) 


MARINA 


CONTAINMENT  DIKE 

ELEVATION  OF  TOP  OF  DIKE:  43  FEET 


'■J  // 

/;'/ 

,  '  '  / 


!  T  T 

'  -t  *  “ 

H  i  : 


GRAPHIC  SCALE 

i  40  o  so  mn 


100  60  20 


STOACH  ENGINEERS 
TWO  C  MARL  E  SOATE  WEST 
•OS TON,  MASS 

DFPAR  TMENT  OF  THE  ARMY 

NEW  t  No.  AN  L  f".  *)'0N 
liOPS  If  f  Nv.  Nf  t  RS 

_ i _ UlUlL _ 

tm  M  j  *■  1*  1  W  »■ 

_  b 

IU!  IN6ll.H1 

fi  n  -  ■  it! 

'APPROVAL  w  l  W*N  N:  1 1 

WATER  RESOURCES  IMPROVEMENT  STUOY 

ISLAND  END  RIVEN-  CHEL SA,  MA. 

ALTERNATIVE  PLAN  2 

AAWROVf  0 

t-r . 

DATE 

tliajl-AAAAa— 

FIG. 

7-5 

SCALE  (SPCC  NO  GACW  55- Tf -C  OCWW 

HI«IW  ffiARR  - “ 

HIGH  WATER  LEVEL  (ELEV  9-J 


CONSTITUTION 

MAGAZINE 

BUILDING 


ISLAND  END  RIVER 


PROPOSED  MARINA  SITE 


'4ov\ 

x s  i 
s  N\  ] 


V*  ' 


O' 


■  \  '• 

~  \  \ 


N  OTE  : 

ALL  ELEVATIONS  REFER 
TO  MEAN  LOW  WATER 


SOURCE  OF  LOCATION 
OF  PROPOSED  ROADS: 
CHELSEA  NAVAL  HOSPITAL 
DEVELOPMENT  MASTER  PLAN 


OISPOSAL 


\  \  \  ‘  \ 

\\  \\\ 
v* 

i  V>\\ 


\  i  ;  \ 1 

\ V 


I  l  /  \  t  i 


HIGH  WATER  LEVEL  (ELEV  9  5) 


RIVER 


i  /  <</ 

l/  £ 


CONTAINMENT  DIKE 
ELEVATION  OF  TOP 
OF  DIKE  :  30  FEET 


GRAPHIC  SCALE 

BO  40  0  50  100 


I  *  ' 

/  i  ' 

<  i  I 

.  J'' 

/ 


/  .S' 


PROPOSED  RELOCATION 
OF  ROAD  "A" 


STORCH  ENGINEERS 

TWO  CNARlESGATE  WEST- 
BOSTON,  MASS 

DEPARTMENT  OP  THE  ARMY 

new  England  du-  sion 

CORPS  Of  ENGINEERS 
j  WAlIxAM  MB'. 

0»  IN  »T  C« 

j  i>  A  *  S  ACS 

WATER 

RESOURCES  IMPROVEMENT  STUDY 

Sv  1  •*'  ■  '1  0 

STORCH  (NGNCeAf 
TllChiTICT  IN  G  INIfR 

ISLAND  END  RIVER -CHELSA,  MA 

hi  r  s  a7  inrmrft.os 

Ifmoval  W  commmim  c 

ALTERNATIVE  PLAN  3 

i  op;v»,  urcuwwf  Sof  .< 

APPROVED 

LL.  L!iSL* 

DATE 

FIG. 

7-6 

scale  Ispcc  no  oac*  ss-rs-c  oore 

-  -  -  - 

1/ 


•t 


CONSTITUTION 

MAGAZINE 

BUILDING 


N  0  TE  : 

ALL  ELEVATIONS  REFER 
TO  MEAN  LOW  WATER. 

SOURCE  OF  LOCATION 
OF  PROPOSED  ROADS 
CHELSEA  NAVAL  HOSPITAL 
DEVELOPMENT  MASTER  PLAN 


HIGH  WATER  LEVEL  (ELEV  9  5) 


